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THE SCOPE OF ACTIVITY OF THE ROENTGENOLOGIC 

PHYSICIAN 1 

ILLUSTRATED BY TEN ULCER PROBLEMS 
By LEWIS GREGORY COLE, M.D., Nr.w York City 


T HIS title simply indicates a new 
phase of the old problem of “the status 
of roentgenology in the field of medi- 
cine” and, particularly, the standing of the 
roentgenologist compared with his col- 
leagues in other specialties. The status of 
roentgenology has been under discussion for 
the last three decades. An early phase of 
this is well illustrated by a personal incident. 
Before I accepted my first appointment as 
roentgenologist to the Roosevelt Hospital, 
my interne associates labored zealously with 
me to prevent me from forsaking the desired 
career as a surgeon to become a so-called 
“medical photographer,” because, at that 
time, the principal specialist in this line in 
New York was not a physician, and the 
x-ray plates were made throughout the city 
almost exclusively by the hospital engineer, 
apothecary, photographer, elevator boy, or 
bell hop. Only occasionally did a doctor 
associate himself with the department of 
roentgenology in a hospital, and then he con- 
descended to do so only as a stepping stone 
to some more dignified position on the staff. 
George Johnson, who was often referred to 
as the “court jester” of the old Society, 
summarized the situation by saying that “the 
specialty of roentgenology had been born 


with a breech presentation.” To me, it 
would seem rather that the older specialist 
rather looked upon the newcomer as an 
illegitimate sister. 

The highly complicated technic of radi- 
ography required some knowledge of elec- 
tricity for the operation and construction 
of apparatus and some knowledge of the 
principles of photography for the develop- 
ment of the plates. These factors soon 
caused roentgenology to become a specialty 
and, in those early days, the ability to make 
satisfactory roentgenograms was the chief 
function of the roentgenologist. Soon after 
he was able to obtain satisfactory roentgen- 
ograms. it became evident that the findings 
observed in them did not correspond with 
our preconceived ideas of what they should 
show. My personal interest in the subject 
of roentgenology was elicited to prove that 
a fracture of the middle third of the tibia 
and fibula, which, as an embryo surgeon, I 
had treated, was not in as bad position as 
the roentgenogram showed it to be. For 
more than a year before I ever made an 
x-ray examination myself, I worked in the 
department of anatomy under ITunnington, 
on shadows of fractured, articulated bones, 
to prove that the malposition observed in 
this first roentgenogram that had been made 
for me was due to “skiagraphic errors,” 


before the Uatholopca! Society of North America, 
at the Sctrmcrnth Annual Mecunp, at St. Louts Nov. J&- 
I >ct. 4, 


418 


RADIOLOGY 


which, subsequently, became the title of one 
of fny first papers. The function of the 
roentgenologist then began to include the 
reading of these x-ray findings as observed 
in die plates, first, only as a description of 
what he saw and, later, interpretations of 
these gradations of shadows in terms of 
pathology. The gradual development of 
roentgenology occurred in the following 
order-. (1) foreign bodies; (2) fractures; 
(3) kidney stones; (4) pulmonary tubercu- 
losis; (5) infected accessory sinuses; (6) 
cancer of the stomach or colon; (7) ulcer 
of the stomach; (8) post-pyloric ulcers; 
(9) gallstones and gall-bladder dye proce- 
dure followed each other in rapid succession. 

Advance in technic and interpretation, 
with rare exceptions, was largely the result 
of the activity of the roentgenologist, rather 
than other specialists. In the early days of 
roentgenology it was difficult for the at- 
tending physician to convince the patient of 
the necessity of having an x-ray examina- 
tion. Later the confidence of the laity in 
the x-ray diagnosis led them to demand such 
an examination, even when it was not sug- 
gested by the physician. Often the results 
proved embarrassing to the physician, re- 
vealing kidney stones, pulmonary tubercu- 
losis, cancer, or ulcer in patients he had not 
even suspected of having these diseases. 
Therefore, in those early days, the specialty 
of roentgenology developed rapidly. The 
engineer, the medical photographer, the 
apothecary joined in the procession and 
either developed commercial laboratories or 
occupied positions of responsibility as roent- 
genographers in reputable institutions, often 
splitting fees with the men who sent them 
work or with the hospital which practised 
medicine and used the income from this 
source to make up the deficits in less lucra- 
tive laboratories. 

The commercial x-ray laboratories pri- 
marily organized bv these non-medical men 
not only split fees or gave rebates to phy- 
sicians sending patients to them, but they 


openly advertised this fact by a monthlv 
supply of blotters. It was astonishing to 
note what reputable physicians would use 
such a blotter to blot the indorsement on a 
monthly check sent them by these labora- 
tories without any request on their part. 
This fee-splitting with the commercial lab- 
oratories is an act which often causes the 
first offense of a reputable physician in the 
vicious habit which later extends to sister- 
specialties. I rejoice that 'fee-splitting 
among reputable roentgenologists is not as 
common as in some other specialties. The 
rapidly increasing demand on the part of 
patients to have roentgenological examina- 
tions, and the frequency with which unsus- 
pected lesions were diagnosed by this 
method, caused consternation in the camp 
of other specialists because of the loss of 
prestige, and because of the apparent lucra- 
tiveness of this procedure. Therefore, 
members of other specialties became the 
ready prey for the x-ray apparatus salesman 
who supplied small apparatus such as could 
be installed in any doctor's office. In fact, 
these firms were not particular whether the 
customer was a doctor or not. This indis- 
criminate distribution of x-ray apparatus to 
those who had no experience in this highly 
technical specialty was like giving a pair of 
high forceps to a midwife. Patients who 
applied for medical advice were deceived by 
these physicians and were made to believe 
that they had had an adequate x-ray exam- 
ination, whereas the doctor who merely 
looked at them through the fiuoroscope had 
had no previous training in roentgenology. 
Such practices temporarily encroached on 
the field of the competent roentgenologist, 
but permanently reflected discredit upon the 
ability of the doctor who adopted them. 
The patient who learns by subsequent exam- 
ination that such a doctor knows nothing 
about x-rays, suspects that this doctor knows 
no more about clinical medicine than lie does 

about roentgenology. 

However, such dumping or small x-rav 
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apparatus on the general medical practi- 
tioner by large and reputable manufacturers 
has led to consternation among roentgen- 
ologists as to the present status and future 
possibilities of roentgenology as a specialty. 
The demand for competent roentgenologists 
has far exceeded the supply, due, in part, to 
the rapid development of the specialty be- 
cause of its value in solving many problems 
of diagnosis and treatment. This is a con- 
dition which could not be wondered at, but 
the principal reason for the lack of supply 
of competent roentgenologists is the fact 
that the medical colleges and universities 
were not only slow in forming courses for 
adequate undergraduate instruction, but 
were also slow in giving post-graduate in- 
struction. The excuse of the medical faculty 
of such institutions for not giving adequate 
undergraduate instruction is the insufficient 
time for the study of essential subjects and 
they consider roentgenology an unimportant 
one, even though it plays some part in the 
diagnosis, differential diagnosis, or treat- 
ment in more than half of the cases pre- 
sented to them. In many of the institutions 
in which some instruction is given in roent- 
genology a concerted effort is made to dis- 
tribute the roentgenologic work among the 
various departments so that its immense 
value in diagnosis shall not embarrass the 
older sister-specialties. In this way, the 
x-ray diagnosis is kept under control so that 
it does not compete with the older clinical 
methods in the diagnosis of lesions and. 
particularly, in the other problems of. medi- 
cine. 

This competition between clinical and 
roentgenologic methods was well illustrated 
in the problem or controversy concerning 
the relnthe value of the clinical diagnosis 
of tuberculosis compared with the roentgen- 
ologic diagnosis, K was not until Lawra- 
son Brown was converted and became a Saul 
of Tarsus tiiat his preaching of the gospel 
of roentgenology converted so many of his 
clinical colleagues. Roentgenology has now 


become the foundation upon which not only 
the diagnosis but the classification — the ex- 
tent and activity of the process — is buildecl. 

The consternation among roentgenologists 
as to the status of roentgenology has been 
indicated by casual remarks in and out of 
medical meetings since the very birth of this 
specialty, but its aggravation at the present 
time is denoted by the fact that it was the 
theme of two of the invited papers at the 
Third International Congress (Paris, 1931), 
where it was discussed by Dr. Lynham and 
by the speaker. Furthermore, it was the 
theme of the Caldwell Lecture at the 1931 
meeting of the American Roentgen Ray 
Society. Haenisch came all the way from 
Hamburg to emphasize the significance of 
the unstable status of roentgenology abroad, 
especially in his own country, and to warn 
us of the same approaching danger in this 
country, but he offered no suggestion as to 
a means of escape from this danger. On 
the other hand, Dr. Lynham, of London, 
suggested a roentgenologic institute, similar 
to that in London, composed of physicians, 
physicists, technicians, and even manufac- 
turers, to work in harmony in attempting to 
prevent the evil practices which threatened 
roentgenology as a specialty. I am not so 
much concerned as to whether or not roent- 
genology continues as a pure specialty as I 
am concerned with the grade of roentgen- 
ology practised — by the physician, as a clini- 
cian, by the roentgenologist, as a specialist, 
or by specialists in other lines, using it in 
their own work, provided only that they 
have prepared themselves by technical train- 
ing and by ample instruction in interpreta- 
tion of the roentgenological findings. I am, 
however, vigorously opposed to the installa- 
tion of an x-ray machine in a doctor’s office 
for advertising purposes, wherewith he 
makes only an inadequate, or even fake, 
x-ray examination to satisfy the demand of 
the patient, and, perhaps, to get an addi- 
tional fee to help him pay for the apparatus. 

Many of the younger men who entered 
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the field of roentgenology as a specialty are 
unable to obtain an adequate training, and 
this, together with the fact that they are 
young, prevents them from enjoying the re- 
spect which has finally been bestowed upon 
some of the older roentgenologists. Dur- 
ing the latter part of tin's period of the de- 
velopment of roentgenology as a specialty, 
two schools have become manifest One 
school limits its scope to the making of 
roentgenograms or fluoroscopic examina- 
tions, describing the findings so observed 
and, in some cases, interpreting these find- 
ings into a diagnosis. In many cases, how- 
ever, these roentgenologists simply report 
the findings as "filling defects of the 
stomach” or “an area of density in the 
lungs” or “cloudiness in the antrum,” etc., 
leaving the interpretation of these findings 
to the clinician to whom the report is sent. 
Such roentgenologists shift the responsibil- 
ity of the roentgenologic diagnosis to the 
clinicians, rather than assume it themselves. 
The other school of roentgenologists applies 
the roentgenologic findings as observed, 
either fluoroscopically or roentgenographic- 
ally, to the solution of many problems of 
medicine and surgery. Exceptions which 
the first school makes to the rule of simply 
reporting roentgenologic findings (and, pos- 
sibly, giving a diagnosis) are evidenced in 
the following procedures. For example, a 
shadow denser than the bone is evidence of a 
metallic foreign body and, if this is the size 
and shape of a bullet, it results in the diag- 
nosis of a bullet. Diagnosis ends here but 
localization, especially by fluoroscopic con- 
trol during an operation, becomes more than 
a diagnostic problem — it becomes an impor- 
tant factor in surgical treatment; perhaps 
even more important than the cutting by 
the surgeon himself. Again, the position of 
the fragments in a fracture becomes the 
most important phase in the surgical treat- 
ment and ei flier the roentgenologist or the 
surgeon must make the decision as to 


whether these fragments are in a satisfac- 
tory position or not. This decision must, 
in turn, be based upon the roentgenologic 
findings. Whether this is done by the sur- 
geon or the roentgenologist is not so im- 
portant, but roentgenology becomes the 
prime factor in the solution of this problem. 
Let us cite another example. A kidney 
stone is readily diagnosed, for instance, but 
whether it is of size or roughness so that it 
will not pass becomes a roentgenologic prob- 
lem. Roentgenologic findings in pulmonary 
tuberculosis are so characteristic that they 
have not only become the basis of diagnosis, 
but, thanks to Lawrason Brown, they also 
have become the basis for classification as 
adopted by the American Tuberculosis Asso- 
ciation. This takes the field of roentgen- 
ology beyond diagnosis and makes it an im- 
portant factor in prognosis and indication 
for treatment. Well organized cicatricial, 
or even calcified, tubercles constitute the 
diagnosis of pulmonary tuberculosis, but 
these lesions should be definitely differen- 
tiated from the soft, mushy, snow-flake-like 
appearance characteristic of the subacute, 
exudative lesion. Almost complete resolu- 
tion of such an acute exudative process as 
this was not even suspected until revealed 
by a series of roentgenograms made at short 
or long periods of time. Therefore, diag- 
nosis, prognosis, life history of the disease, 
indication for treatment, and the results of 
treatment may be determined by this method 
of examination. Whether these findings are 
to be interpreted by the roentgenologist or 
the clinician is not important as long as 
either is qualified by experience to interpret 
the findings. Thus, many of those who are 
advocates of the simple, safe, and sane 
school have been forced beyond their ram- 
parts by this inevitable trend of progress. 

This trend of progress did not come of 
itself. The older men will remember the 
hitter opposition to the roentgenologic diag- 
nosis of pulmonary tuberculosis, even by our 
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own specialists. This antagonism began at 
the 1907 meeting of the American Roentgen 
Ray Society, at Cincinnati, and raged for 
several years. Even within the memory of 
the vounger men, it has met with opposition 
from clinicians. The bitter controversy 
among ourselves concerning the value of 
roentgenologic findings in the diagnosis of 
duodenal ulcer centered at the Boston meet- 
ing of the Roentgen Ray Society, in 1913. 
It did not come without bloodshed, not as 
literal as the Battle of Bunker Hill, but with 
the same spirit. Now we may ask ourselves 
if these days of roentgenologic advance as 
applied to the problems of medicine have 
ceased. Must we now be content to relate 
these as historical events, or are we still 
within the era of history-making as roent- 
genology is applied to the problems of medi- 
cine ? Those who adhere to the simple, sane 
method of reporting only findings and, pos- 
sibly, diagnosis, may be called the conserva- 
tive school. Those who hold the other 
point of view may call themselves the pro- 
gressive school. The conservatives will call 
them radicals and within their ranks will be 
found all shades of radicalism, from the 
pale pink (just off the snowy white) of 
conservatism to the fiery red of radicalism. 
However, even the extremes to which we to- 
day point will not compare in radicalism 
to many statements of the past: For ex- 
ample, in 1904, that one can make a diag- 
nosis of renal calculus with sufficient accu- 
racy so that it may influence the diagnosis 
or treatment of the lesion: in 1907, that the 
x-ray will in time prove to be the important 
factor in the diagnosis of .tuberculosis; in 
tffOK, that the diagnosis of cancer of the 
stomach can be made with a greater degree 
of accuracy by this method than by all other 
methods combined, or, in 1913, that by the 
x-ray one can diagnose the new disease, 
duodenal ulcer. (Up to five years before 
that time it was practically unknown and 
had escaped the detection of world-re- 
nowned pathologNiv ) Compared with these 


statements — so radical in their day — the 
statements of to-day will be lily-white or 
tinged only with the slight color of progress. 
This finding brings us to the subject of this 
communication, namely, the scope of the 
activity of the roentgenologic physician. 

Any one of innumerable lesions might be 
used to illustrate this subject, but one is 
selected in which I am especially interested, 
namely, gastric ulcer. This is, also, selected 
because it has been the center of great con- 
troversy which continues to involve all 
phases of the ulcer problems. What are 
these ulcer problems? There are ten of 
them. 

1. Diagnosis — Has the patient got an ulcer? 

2. Treatment — Should it be treated medical- 
ly or surgically? 

3. Malignancy — Do benign ulcers frequently 
become malignant? 

4. Etiology — 

(a) Why does the ulcer develop where 
it does? 

(b) Why does the ulcer develop when 
it does? 

5. Pathogenesis — How does the ulcer de- 
velop? 

6. What is the life history of an ulcer? 

(a) Treated medically. 

(b) Untreated. 

7. Process of repair — How does the ulcer 
heal ? 

(a) By granulation tissue. 

(b) By cicatricial contraction. 

S. If treated surgically, what operation is 
indicated ? 

(a) Gastro-enterostomv. 

(b) Y-excision. 

(c) Sleeve resection. 

(d) Partial or subtotal gastrectomy. 

9. What is the result of medical treatment? 

(a) Mortality. 

(b) Morbidity. 

10. What is the result of surgical treatment? 

(oj Mortality . 

(b) Morbidity. 

To be convinced that these problems pre- 
sent themselves in eacli ulcer case, one needs 
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only to sit in the consultation room and 
check this list. Rarely would any of these 
problems, except etiology and pathogenesis, 
escape discussion. Now let us apply roent- 
genology to a solution of them. 

1. Diagnosis. — The negative or positive 
diagnosis of gastric ulcer rests almost ex- 
clusively upon the roentgenologic findings. 
Few are the surgeons who would operate on 
a chronic gastric ulcer without its presence 
having been established by roentgenologic 
findings. 


1 -A. Differential Diagnosis. — The dif- 
ferential diagnosis of cancer from ulcer is 
even a more difficult clinical problem than 
diagnosis. How can the x-ray help? If 
we combine all of our clinical and roentgen- 


ologic evidence of cancer and ulcer into a 
single group of evidence and say that it in- 
dicates an organic lesion (as is done in some 
of the larger clinics), the next question is, 
With what ease and degree of assurance can 
we separate these malignant and non-malig- 
nant lesions from each other solely by an 
observation of the roentgenologic findings? 
For example, if we were to take 56 cases 
of such organic lesions of the stomach, can- 
cer and ulcer combined, and shuffle the 
charts, and single characteristic films from 


each serial set of roentgenograms, as one 
would shuffle a pack of cards, any one of 
you, or all of you, can pick the cancers from 
the ulcers by the roentgenograms as readily 
and as rapidly as one can separate the re s 
from the blacks in a pack of cards. In eac 
new pack of cards there is a joker, an adver- 
tising card, and two blanks which may sub- 
sequently be used either as reds or b acks. 
So with the 56 cases, the proportion of jok- 
ers and blanks is almost exactly the sarmx 
Over and over again, I have watched medical 
students pick the malignant from the non- 

malignant lesion by this 
knm v whereof I speak. You mar ask. 
“How about the 8 per cent of jokers a 
blank cards?” A subsequent roentge 


graphic examination after the patient has 
rested in bed two weeks will decide whether 
the two blanks are to be red or black — ulcer 
or cancer. The joker will remain a joker 
until the bitter end, defying the clinician, 
the surgeon, the roentgenologist and, partic- 
ularly, the pathologist, even when he has the 
gross and microscopic specimens in hand. 
Only by death or continued life is the status 
of the joker settled. This is no jest or joke 
— I have absolute proof of this group of 
cases which will be the subject of our next 
communication. 

2. Treatment. — Should it be medical or 
surgical ? Clinicians and surgeons will 
argue this point on generalities until “king- 
dom come,” but in specific cases, observed 
roentgenographically, this problem is easy. 
What medical man would wish to treat such 
a case as this medically? 2 Or what present- 
day surgeon would wish to operate on an 
ulcer as small as this? 2 Although, as a mat- 
ter of fact, in the dark days of ignorance, 
this particular ulcer was treated surgically. 
Between these extremes there are a great 
many medium sized ulcers, such as this. 2 The 
question arises, Which of these medium 
sized ulcers should be treated medically, and 
which surgically? This problem will be an- 
swered later in this paper under the heading, 
“The Results of Medical and Surgical 
Treatment as Observed Roentgenographic- 
ally.” 

3. Malignancy of Gastric Ulcer. — Do 
benign gastric ulcers frequently become 
malignant? Clinical histories can be inter- 
preted in such a way as to indicate that 
ulcers do become malignant, but the roent- 
genologic evidence indicates that benign gas- 
tric ulcers do not become malignant. That 
some ulcerating lesions may have malignant 
invasion in one or more areas of the sur- 
rounding mucosa, there can be no doubt, but 
we believe these were malignant from the 

"Slides were shown demonstrating different types of gastric 
ulcer. 
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start. The frequency of this particular type 
of lesion compared with the benign type of 
gastric ulcer, on one hand, and the ordinary 
types of carcinoma, on the other, is relative- 
ly slight. Such malignant ulcers do not 
diminish in size in two weeks on rest in bed, 
and benign gastric ulcers, regardless of their 
size, toil l reduce very materially, usually to 
one-half their original size, in two weeks if 
the patient is kept in bed. Thus one can 
readily establish the differential diagnosis 
between these ulcers with a malignant lip 
and the benign gastric ulcer, by the very 
simple procedure of keeping the patient in 
bed for a period of two weeks, and making 
a second roentgen examination at the end of 
this time. 

4. Etiology: 

(a) Why does the ulcer develop where 
it does? The fact that ulcers develop on the 
ventral and dorsal surface of the stomach 
close to the lesser curvature is proven 
by roentgenograms of, approximately, 350 
cases. A line drawing of the stomach, with 
a dot indicating the location of these ulcers, 
graphically attracts one’s attention to their 
peculiar distribution. Here, for the first 
time, the roentgenologist may be required to 
go out of his field of activity for an answer 
to the problem. The question now presents 
itself, Shall he, by personal investigation of 
either literature or specimens, look to see 
what anatomical structures correspond with 
this peculiar distribution of the gastric 
ulcers? As a medical photographer, he 
does not claim this right, but as a physician, 
his field is not necessarily limited to the 
making and interpretation of roentgeno- 
grams. As precedent for extending his 
activity from one field of research to another 
in search for the truth concerning these 
problems, my worthy predecessor offers the 
most glorious example. From the roent- 
genographic examination of a bone lesion of 
the upper end of the humerus I was unable 
to make a positive diagnosis between infec- 


tion and malignancy, although I leaned to- 
ward the infectious side. Surgery was per- 
formed by Dr. R. P. Wadhams and both the 
microscopic sections and roentgenograms 
were submitted to Dr. Ewing. 

From Ewing’s study of the microscopic 
slides, as a pathologist, he considered the 
lesion malignant. From his observation of 
the x-ray findings, he considered it non- 
malignant. Which of these did he choose 
to make his final diagnosis of malignancy 
or non-malignancy? He chose the x-ray 
findings — and the x-ray findings as lie inter- 
preted them. I would rather have liis opin- 
ion of the x-ray findings as to the malig- 
nancy of this lesion than the opinion of 
nine-tenths of the roentgenologists. In 
fact, I think I would rather have his opin- 
ion, based on the roentgenologic findings, 
than the opinion of any roentgenologist of 
whom I know. If, by his intensive study of 
roentgenograms of bone lesions, he has 
strayed from the field of pathology and 
broken down the fence which separates his 
pastures from ours, ivhy may not some of 
us stray into the pastures of pathology, and 
do so without either him or his colleagues 
feeling that we are- trespassing? Person- 
ally, I have found the grazing in these ad- 
jacent pastures of pathology and anatomy 
most gratifying. If anatomists or patholo- 
gists have not noted the coincidence of the 
anatomical relation of the terminal branches 
of the left gastric artery to that of the most 
frequent location of corporic ulcers, or if 
this finding has been observed but buried in 
the archives of pathology, a reiteration of 
this finding by a roentgenologist may not 
be amiss. 

(h) Why does the ulcer develop when it 
does? This is the only phase of the ulcer 
problem in which I am uncertain of the 
facts. When these facts are presented, as 
they will be in the study of pathogenesis and 
the process of repair, others instinctively 
jump to a certain conclusion, which I ton 
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have formed. I am unwilling, however, to 
present this conclusion, lest it weaken the 
other portions of the article, for which 
ample proof is submitted. 

5. Pathogenesis . — How does the gastric 
ulcer develop ? Can the x-ray help us here ? 
That gastric ulcers develop as small mucosal 
ulcers and gradually increase in size, by the 
acid gastric secretion gradually eating or 
digesting away that portion of the gastric 
wall that is unprotected by the mucosa in a 
manner specifically described by Aschoff, is 
so firmly established in the minds of clini- 
cians and surgeons that few are cognizant 
of any other conception of the development 
of gastric ulcer. Yet, roentgenographic- 
ally, the evidence is overwhelmingly in favor 
of some other manner of development of 
benign gastric ulcer. In proof of this, we 
submit the fact that many mucosal ulcers 
have been recognized roentgenographically 
and have been followed by subsequent ex- 
aminations, and never have we observed a 
small mucosal ulcer that has subsequently 
become a large “true ulcer.” Furthermore, 
we have never seen a truly benign gastric 
ulcer which, at a subsequent examination, 
was seen to be larger than it was at first. 
If ulcers do not develop in the orthodox 
way, is there any roentgenologic evidence 
to indicate how they do develop? A few 
cases have been observed roentgenographic- 
ally during the early stage of pathogenesis 
and these have been seen to yield peculiar 
roentgenological findings. The crater, in- 
stead of being clear-cut and well-defined, as 
it usually appears, is deep and irregular as 
if the barium were mixed with some strands 


of non-opaque substance. Roentgenograms 
made of this case at a later date showed 
the conventional clear-cut crater usually ob- 
served in gastric ulcers. The ragged, irreg- 
ular crater shown in the first roentgenogram 
was similar to the crater of a boil before 
the core had been extruded, and in the later 
stave after the core is out the crater has the 
conventional appearance. This finding has 


been observed in several cases and leads to 
the conception of the gastric ulcer beginning 
as a boil. That is, the lesion begins as a 
necrotic area somewhere within the gastric 
wall and the exact location of the initial 
necrotic area predetermines the type of ulcer 
which will subsequently develop. Again 
may we stray into the green pastures of the 
pathologists through the rent in the fence 
already made by them and used by us, and 
search for the facts to confirm this concep- 
tion of the pathogenesis of gastric ulcer? 
As an amateur pathologist without a knowl- 
edge of others’ findings, and without the 
guidance of a professional pathologist, I 
have observed gross and microscopic find- 
ings confirming the roentgenologic findings 
as to the boil conception of the pathogenesis 
of gastric ulcer. 

6. Life History of Gastric Ulcer . — How 
long does the gastric ulcer last and does it 
change in size or shape during its life his- 
tory? Clinical symptoms suggestive of a 
gastric ulcer over a prolonged period of 
months, or even years, is considered one of 
the principal points of differentiation be- 
tween ulcer and cancer by those who believe 
that ulcers do exist for a long period of time 
and cancers are usually of short duration. 
The gross and microscopic pathologic find- 
ings would seem, on superficial observation, 
to confirm this theory of long duration, but 
we believe that we have pathologic evidence 
to disprove this. These findings and con- 
clusions will be described later under the 
heading “Process of Repair." Again we 
will revert to the roentgenologic findings to 
see if they help in determining the length 
of time that an ulcer lasts and if, under 
roentgenologic observation, it is observed to 
heal. Also, What is the process of repair 
by which the crater diminishes in size? 
Single roentgenologic examinations of gas- 
tric ulcers made during the life history of an 
ulcer reveal that the craters of gastric ulcers 
vary in size and shape. Early in our stud)’ 
of this subject, we classified ulcers accord- 
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ing to the size and shape of the crater and 
these Avere named because of the similarity 
of the crater to some object that they re- 
sembled. Thus, Ave had the large, indu- 
rated, or “palm-like” ulcer, the “letter-box 
ulcer” of Movnihan, because it had a con- 
stricted neck, or if it was small it was called 
the “collar-button ulcer”; others Avere des- 
ignated as the “delaminating ulcer.” or the 
small, round, or “punched-out” ulcers. 
These ulcers of various size and shape A\'ere 
originally considered as totally different 
types of ulcers, but. by repeated roentgen- 
ologic examinations, three or four days 
apart, Ave found that they Avere not different 
types or kinds of ulcers but simply different 
stages in the life history of the same ulcer. 
That is, a large, indurated, or “palm-like,” 
ulcer soon contracts at the neck and becomes 
a “letter-box ulcer” and as it diminishes in 
size it becomes the “collar-button ulcer.” It 
finally diminishes to a small, round ulcer. 
Other ulcers start as small, round ulcers and 
never go through the previous types of re- 
pair. By repeated examinations of ulcers 
every three or four days, Ave hare come to 
know the life history of these ulcers; that is. 
Avhether they last for months or years, or 
whether they disappear in a short period of 
time. Even ulcers that are much larger 
than the proverbial quarter will habitually 
heal in about a month. Thus, Ave have 
established that the ordinary variety of be- 
nign gastric ulcer is short-lived, not much 
longer in duration than a boil or carbuncle 
on one’s neck. 

So much for the life history. Now the 
question arises, Hoav does it heal? This 
problem of repair has had very little consid- 
eration but, from the roentgenologic find- 
ings, it is evident that gastric ulcers heal in 
two distinctly different ways. These Avili 
now be considered under the heading “Pro- 
cess of Repair.” 

7. Process of Pc fair . — The crater of a 
benign ulcer is gradually diminished in depth 
and diameter and. secondly, hv an annular 
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constriction just beneath the mucosa which 
causes it to have a constricted neck, caus- 
ing the “letter-box,” “lagoon,” or “collar- 
button” appearance. These findings Avere 
observed by repeated serial roentgen exam- 
inations. We Avili again stray into the 
pathological pastures in search of micro- 
scopic evidence bearing on the process of 
repair. If one searches a microscopic slide 
for something other than to determine 
Avhether or not the ulcer is malignant, he 
Avili find a most interesting field of investiga- 
tion. Such an investigation reveals specific- 
ally the tAvo processes of repair which Avere 
obsen'ed roentgenographically, namely, the 
filling of the crater from the bottom Avith 
newlv formed fibrous tissue of various ages 
and, secondly, its diminution in size, partic- 
ularly. just beneath the mucosa, by a cicatri- 
cial constriction of a deposit of connective 
tissue in the submucosa. This constrictive 
ring of connective tissue is like a cruller or 
quoit with a hole in the center around Avhich 
the connective tissue readily contracts. 
Thus, the ulcer is diminished in size, first, 
by a growth of granulation tissue in the bed 
of the ulcer, and, secondly, by cicatricial 
contraction of the connective tissue sur- 
rounding it — both of these processes going 
on at the same time. The life history of 
the gastric ulcer is principally influenced by 
rest in bed, Avhich relieves the torsion on 
the terminal branches of the left gastric 
artery. The fact that the average time re- 
quired for an ulcer cure, or complete heal- 
ing of the crater, is less than a month has 
been such a surprise to many clinicians that 
they have suspected that perhaps the roent- 
gen examination had something to do with 
it. It is true that these patients had from 
tAvelve to eighteen roentgenograms made 
every three or four days and that the barium 
might have exaggerated the effect of the 
radiation by causing secondary radiation, 
but Ave have no proof or disproof of this 
contention. My own opinion is that roent- 
gen rays may tend to prevent superficial 
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mucosal ulcers by diminishing or destroying 
the increased lymph follicles which are ob- 
served in the mucosa in all of these cases 
of small mucosal ulcers, and, in addition to 
this, they may have something to do with 
the process of repair. We know that boils 
on the neck are aborted or hastened in repair 
by x-ray treatment and, in my opinion, an 
ulcer of the stomach is nothing but a boil 
of the stomach. We believe that rest in bed 
causes a diminished tug on the terminal 
branches of the left gastric artery, thus in- 
creasing the blood supply so that it is greater 
when the patient is in bed than when he is 
in the erect posture. In one case in which 
a patient was undergoing bed treatment for 
gastric ulcer, he signed himself out at the 
end of two weeks at a time when the ulcer 
had become diminished to about one-half its 


original size. He remained up and about 
during the next month without rest in bed 
and the ulcer did not diminish in size dur- 
ing this time. He then returned to the hos- 
pital and, on bed treatment, it completed its 
cure in another two weeks. We believe that 
the rest in bed is a factor of paramount im- 
portance in the treatment of gastric ulcers, 
particularly those that occur near the m- 
cisura angularis. 

8. If treated surgically, what operation 
is indicated ? Four operations are avail- 
able: (a) gastro-enterostomy; (b) V -ex- 
cision; (c) sleeve resection; (d) partial or 
subtotal gastrectomy. Can the roentgen- 
ological evidence aid us in determining 
which of these particular operations is the 
best suited for the particular case under con- 
sideration? Individual surgeons habituall) 
ome to use one or the other of these pro- 

cedures for ,»os t of the cases which p«se„ 

themselves for operation, regards o the 
location or characteristics of the nice 
Nevertheiess, if practically all 
ricers will heal on n.ed.cal treatment (res 
red why consider the type of surgrcal 


deformity or pyloric stenosis caused by a 
slipping or wadding of the mucosa so that 
it obstructs the pyloric canal and demands 
surgical relief? In such cases the roentgen- 
ologic findings are of great value in deter- 
mining the type of operation that is best 
suited for the particular case under consid- 
eration. 

9. What is the result of medical treat- 
ment of gastric ulcer ? Can the x-ray help 
in determining this? 

(a) Mortality of Gastric Ulcer . — Of all 
the patients with benign gastric ulcer treated 
medically, I am unaware of a single one who 
has died while under treatment. One pa- 
tient, having an unusual pathologic type of 
ulcer with a most unusual clinical history, 
suffered from repeated hemorrhage and 
might have died under medical treatment 
had an operation not been performed. He 
did die after a simple jejunostomy. Actual- 
ly, in our experience, there has been a zero 
mortality for medical treatment. 

(b) Morbidity (?) — Morbidity is divid- 
ed into two problems: Does the ulcer heal 
and remain healed or does it recur or do 
other ulcers form? Almost without excep- 
tion, benign gastric ulcers, regardless of 
their size, heal in about three or four weeks 
if the patient is put to bed. In a limited 
number of cases symptoms recur, but in 
most of these cases if a subsequent ulcer is 
observed, it is located in some other region 
of the stomach; that is, if the first one is 
in the corpus, the second one will be in the 
pylorus, or vice versa, or one will be on the 
ventral and the other on the dorsal surface 
or, in some cases, they may be separated by 
only a centimeter or so. Very rarely another 
will occur so close to the original site that 
it mav be considered a recurrence of the 
same ulcer. Again, the gastric ulcer is like 
a crop of boils on one’s neck. A second or 
third boil is not considered a recurrence of 
the same boil, but a new boil; so with the 
ulcers. Some patients are susceptible to 
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ulcers and develop new ones which have a 
normal life history of three, four, or five 
weeks. 

10. Results of Surgical Treatment. 

fa) Mortality . — The mortality for gas- 
tric resections for corporic ulcers in my own 
personal experience, with good surgeons, 
runs about 50 per cent. With V-resections 
or sleeve resections it is only slightly less, 
and for gastro-enterostomv without excision 
or cautery and purse-string closure the mor- 
tality is considerably less, but the ulcer is not 
removed. 

(b) Morbidity . — Morbidity with all its 
complicating factors, incomplete relief of 
symptoms, marginal ulcers and the inefficient 
follow-up histories, especially when these 
are made by the surgeon who performed the 
operation, are such that I do not wish to 
discuss the morbidity of gastric ulcers 
treated surgically, but if practically all be- 
nign gastric ulcers heal under medical treat- 
ment, why should we discuss the mortality 
or morbidity of surgical treatment? It is 
only in those few cases which are habitual 
ulcer-bearers that surgery might be consid- 
ered, but, even in the case of these patients 
who do develop crops of gastric ulcers, I 
would most emphatically warn you to be- 
ware of subsequent jejunal ideers after a 
gastro-enterostomv or even after a pvlorec- 
tomy. We believe that roentgenology is the 
final acid test to be applied to all gastric ul- 
cer cases to determine the results of either 
medical or surgical treatment and the rela- 
tive value of each. 

Xow as to the scope of the activity of the 
roentgenologic physician — if he chooses to 
limit his activity to the making of roent- 
genologic examinations, either fluoroscopic 
or roentgenographic, and of simply report- 
ing his findings as filling defects, irregular- 
ities, etc., making a definite diagnosis of 
cancer or ulcer in. say. half of the cases, and 
merely giving his impression in the other 
half, he selects the simple, safe, sane, and 
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easy way to practise roentgenology. But 
if he follows such a procedure, he becomes 
only a “good medical photographer,” with 
no more responsibility than a medical pho- 
tographer or technician often assumes, and, 
if so, he must suffer the consequences. On 
the other hand, if one learns to apply roent- 
genologic findings to all the problems of 
medicine, as we have shown they can be 
applied to the complicated, complex prob- 
lems of gastric ulcer, then he may become 
of such value to the institution or commu- 
nity he serves that he no longer need worn- 
concerning the much discussed subject of the 
status of the roentgenologist, at least, so far 
as he personally is concerned. A very seri- 
ous problem, however, is the manner in 
which he seeks to apply these roentgenologic 
findings in his institution or community. 
This may be done diplomatically or antago- 
nistically. Regardless of how I do it per- 
sonally, I believe that it should be done dip- 
lomatically. When a doctor comes to see a 
series of roentgenograms of an ulcer case 
he has sent you, show him a similar case 
that has healed under medical treatment. If 
he doubts the single case, show him another. 
This, apparently, may not have any effect 
upon him, but as he thinks over it during 
the next week, he will wonder if he had bet- 
ter not try medical treatment, and, if he car- 
ries it out correctly, it will succeed. He then 
will think that he has discovered that gastric 
ulcers will get well under medical treatment, 
and he may write an article on it, completelv 
forgetting where he got the idea — but never 
mind that. A few ulcers will not get well 
in two or three weeks. Most of these are 
malignant or are caused by some unusual 
pathologic ulcerative lesion, worthy of re- 
porting with roentgenologic and pathologic 
findings. The infrequency with which an 
ulcer which has the roentgenologic findings 
of a benign gastric ulcer subsequently be- 
comes malignant, is so far below the mor- 
tality which would result from an operation 
of sufficient severity to even hope for a cure 
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mucosal ulcers by diminishing or destroying 
the increased lymph follicles which are ob- 
served in the mucosa in all of these cases 
of small mucosal ulcers, and, in addition to 
this, they may have something to do with 
the process of repair. We know that boils 
on the neck are aborted or hastened in repair 
by x-ray treatment and, in my opinion, an 
ulcer of the stomach is nothing but a boil 
of the stomach. We believe that rest in bed 
causes a diminished tug on the terminal 
branches of the left gastric artery, thus in- 
creasing the blood supply so that it is greater 
when the patient is in bed than when he is 
in the erect posture. In one case in which 


a patient was undergoing bed treatment for 
gastric ulcer, he signed himself out at the 
end of two weeks at a time when the ulcer 
had become diminished to about one-half its 
original size. He remained up and about 
during the next month without rest in bed 
and the ulcer did not diminish in size dur- 
ing this time. He then returned to the hos- 
pital and, on bed treatment, it completed its 
cure in another two weeks. We believe that 
the rest in bed is a factor of paramount im- 
portance in the treatment of gastric ulcers, 
particularly those that occur near the m- 
cisura angularis. 

8. If treated surgically, what operation 
is indicated t Four operations are avail- 
able: (a) gastro-enterostomy; (b) V-ex- 
cision; (c) sleeve resection; (d) partial or 
subtotal gastrectomy. Can the roentgen- 
ological evidence aid us in determining 
which of these particular operations is the 
best suited for the particular case con- 

sideration? Individual surgeons habrtually 
come to use one or the other of these pro- 
cedures for most of the cases which presen 
themselves for operation, regatta of the 
location or characteristics of the ulcer. 
Nevertheless, if practically all benign gas ™ 


deformity or pyloric stenosis caused by a 
slipping or wadding of the mucosa so that 
it obstructs the pyloric canal and demands 
surgical relief? In such cases the roentgen- 
ologic findings are of great value in deter- 
mining the type of operation that is best 
suited for the particular case under consid- 
eration. 

9. What is the result of medical treat- 
ment of gastric ulcer? Can the x-ray help 
in determining this ? 

(a) Mortality of Gastric Ulcer . — Of all 
the patients with benign gastric ulcer treated 
medically, I am unaware of a single one who 
has died while under treatment. One pa- 
tient, having an unusual pathologic type of 
ulcer with a most unusual clinical history, 
suffered from repeated hemorrhage and 
might have died under medical treatment 
had an operation not been performed. He 
did die after a simple jejunostomy. Actual- 
ly, in our experience, there has been a zero 
mortality for medical treatment. 

(b) Morbidity (?) — Morbidity is divid- 
ed into two problems: Does the ulcer heal 
and remain healed or does it recur or do 
other ulcers form? Almost without excep- 
tion, benign gastric ulcers, regardless of 
their size, heal in about three or four weeks 
if the patient is put to bed. In a limited 
number of cases symptoms recur, but in 
most of these cases if a subsequent ulcer is 
observed, it is located in some other region 
of the stomach; that is, if the first one is 
in the corpus, the second one will he in the 
pylorus, or rice Z'crsa, or one will be on the 
ventral and the other on the dorsal surface 
or, in some cases, they may be separated by 
only a centimeter or so. Very rarely another 
will occur so close to the original site that 
it may be considered a recurrence of the 
same ulcer. Again, the gastric ulcer is like 
a crop of boils on one’s neck. A second or 
third boil is not considered a recurrence of 
the same boil, but a new boil ; so with the 
ulcers. Some patients are susceptible to 
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ulcers and develop new ones which have a 
normal life history of three, four, or five 
weeks. 

10. Results of Surgical Treatment. 

(a) Mortality . — The mortality for gas- 
tric resections for corporic ulcers in my own 
personal experience, with good surgeons, 
runs about 50 per cent. With V-resections 
or sleeve resections it is only slightly less, 
and for gastro-enterostomy without excision 
or cautery and purse-string closure the mor- 
tality is considerably less, but the ulcer is not 
removed. 

(b) Morbidity . — Morbidity with all its 
complicating factors, incomplete relief of 
symptoms, marginal ulcers and the inefficient 
follow-up histories, especially when these 
are made by the surgeon who performed the 
operation, are such that I do not wish to 
discuss the morbidity of gastric ulcers 
treated surgically, but if practically all be- 
nign gastric ulcers heal under medical treat- 
ment, why should we discuss the mortality 
or morbidity of surgical treatment? It is 
only in those few cases which are habitual 
ulcer-bearers that surgery might be consid- 
ered, but, even in the case of these patients 
who do develop crops of gastric ulcers. I 
would most emphatically warn you to be- 
ware of subsequent jejunal ulcers after a 
gastro-enterostomy or even after a pylorec- 
tomv. We believe that roentgenology is the 
final acid test to be applied to all gastric ul- 
cer cases to determine the results of either 
medical or surgical treatment and the rela- 
tive value of each. 

Now as to the scope of the activity of the 
roentgenologic physician — if he chooses to 
limit his activity to the making of roent- 
genologic examinations, either fluoroscopic 
or roentgenographic, and of simply report- 
ing his findings as filling defects, irregular- 
ities. etc., making a definite diagnosis of 
cancer or ulcer in. ‘■ay. half of the cases, and 
merely giving his impression in the other 
half, he selects the simple, safe, sane, and 
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easy way to practise roentgenology. But 
if he follows such a procedure, he becomes 
only a “good medical photographer,” with 
no more responsibility than a medical pho- 
tographer or technician often assumes, and, 
if so, he must suffer the consequences. On 
the other hand, if one learns to apply roent- 
genologic findings to all the problems of 
medicine, as we have shown they can be 
applied to the complicated, complex prob- 
lems of gastric ulcer, then he may become 
of such value to the institution or commu- 
nity he serves that he no longer need worry 
concerning the much discussed subject of the 
status of the roentgenologist, at least, so far 
as he personally is concerned. A very seri- 
ous problem, however, is the manner in 
which he seeks to apply these roentgenologic 
findings in his institution or community. 
This may be done diplomatically or antago- 
nistically. Regardless of how I do it per- 
sonally, I believe that it should be done dip- 
lomatically. When a doctor comes to see a 
series of roentgenograms of an ulcer case 
he has sent you, show him a similar case 
that has healed under medical treatment. If 
he doubts the single case, show him another. 
This, apparently, may not have any effect 
upon him, but as he thinks over it during 
the next week, he will wonder if he had bet- 
ter not try medical treatment, and. if he car- 
ries it out correctly, it will succeed. He then 
will think that he has discovered that gastric 
ulcers will get well under medical treatment, 
and he may write an article on it, completelv 
forgetting where he got the idea — but never 
mind that. A few ulcers will not get well 
in two or three weeks. Most of these are 
malignant or are caused by some unusual 
pathologic ulcerative lesion, worthy of re- 
porting with roentgenologic and pathologic 
findings. The infrequency with which an 
ulcer which has the roentgenologic findings 
of a benign gastric ulcer subsequently be- 
comes malignant, is so far below the mor- 
tality which would result from an operation 
of sufficient severity to even hope for a cure 
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were the ulcer malignant, that this factor 
should not be considered ; at least, it should 
not be used as a crowbar to pry the patient 
onto the surgical table. 

The problems of etiology, pathogenesis, 
pathology, life history of the ulcer, and the 
process of repair are problems which will 
interest only those who have a scientific bent. 
The roentgenologist can influence the sur- 
geon to use some operation particularly ap- 
plicable to the individual case being studied 
by simply showing him the result of such a 
procedure on some previous similar case. 
The surgeon, too, may forget the source of 
his inspiration to try some new operation or, 
at least, some operation which was new to 
him, and he may soon use it as the subject 
of an article. 

Surgical specimens are getting more and 
more scarce. I used to be able to get any 
number of specimens of gastric ulcers from 
various hospitals but, because of the fact 
that almost invariably sections of these spec- 
imens show that the ulcer was in the active 
stage of repair at the time it was removed, 
many of the surgeons who originally co- 
operated witli me in collecting this material 


have ceased to operate on ulcers. Thus, in 
many instances, we have killed the goose 
that laid the golden egg of freshly removed 
surgical specimens and now the source of 
surgical specimens of gastric ulcer is largely 
limited to one or two hospitals well known 
in our community. 

In order to judge all these factors for 
oneself, one must be more than a medical 
photographer. You must follow the case to 
the operating table or to the morgue; you 
must study the gross and microscopic speci- 
mens to see how they compare with the 
previous roentgenologic findings; you must 
follow the clinical and, particularly, the 
roentgenologic results of both medical and 
surgical cases and, very often, you must do 
this without compensation. However, by 
so doing, you will come to know for your- 
selves the facts just presented and, by diplo- 
matically presenting these facts to your 
medical and surgical associates, you will 
gradually become of such value to your in- 
stitution and to your community and to your 
colleagues, that the status of the roent- 
genologist, particularly insofar as you are 
concerned, will cease to be a problem. 


experience in irradiating all types of BONE TUMORS 1 

By MAX KAHN, M.D., Baltimore, Maryland 


I — 'OR the purpose of x-radiation of 
H bone tumors, it has been found con- 
L venient to divide the tumors mto two 
ia in groups, the benign and malignant, 
bese again can be subdivided into the ra- 
iosensitive, partly radiosensitive, and non- 
rdiosensitive. . 

The giant-cell tumor is commonly benign 

nd frequently radiosensitive. A number o 
ases cured by irradiation alone have bee 
eported in the literature. This giant-cell u- 
,or is not the typical giant-cell tumor, but 
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the variant type, namely a bone cyst, con- 
taining giant cells which occur in the shaft 
side in young persons. A reaction follows 
soon after a course of irradiation, manifest- 
ed by swelling of the surrounding soft struc- 
tures, with more or less temporary increased 
distention of the tumor itself. This may 
continue for from three to six weeks, when 
there is a gradual diminution of the swell- 
ing of the soft structures and the tumor 
undergoes considerable regression. About 
this time there may be beginning evidence of 
calcification, slight at first, but with a grad- 
ual and definite increase in a few months. 
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The expansion by then may have very large- 
ly undergone regression and tire tumor tissue 
may be replaced with a varying degree of 
new. dense bone. The giant-cell tumor 
lends itself well to x-radiation. It is note- 
worthy in that it is both benign and radio- 
sensitive and that cures may be obtained 
from irradiation alone, particularly in the 
long bones. In the small bones, such as the 
patella or the os calcis, failure is more com- 
mon, although in some of these, cures have 
also been reported. 

Tvpical bone cysts, which also come 
within the benign group, are not radiosensi- 
tive. These tumors, irradiation of which 
apparently produces very little or no 
change, are either best left alone or treated 
surgically. On the other hand, the acute 
bone cyst (variant type of giant-cell tumor), 
as noted above, is radiosensitive and yields 
to irradiation. 

Exostosis, another benign tumor, is non- 
radiosensitive, since it is highly differenti- 
ated and contains a large element of osseous 
substance. Attempts to produce regression 
or absorption have proven ineffectual. 

Chondromas, which are benign, are partly 
radiosensitive. Irradiation slows the growth 
when they are situated in the large bones, 
particularly in the sternum. One case of 
this kind, which has been under my observa- 
tion and treatment for eight-and-a-half 
years, is reported in this paper (Case 2). 

Of the malignant tumors, Ewing's sar- 
coma and chomlroblastic sarcoma are radio- 
sensitive. Because these tumors sometimes 
regress rapidly, the patient may remain 
symptom-free for from a few months to a 
few years. His condition during this time 
generally is improved until recurrence takes 
place, when degeneration occurs rapidly. 
Frequently there is metastasis to the lungs. 

Secondary chondromyxosarcoma is partlv 
radiosensitive and irradiation should be 
pushed, if resection or local operation is per- 
formed. Metastatic carcinoma is also partly 
radiosensitive and should always he irradi- 


ated. The best results are obtained in cases 
in which the metastases are multiple 
rather than single, particularly from carci- 
noma of the breast. Multiple metastases 
from hypernephroma do not yield as well. 
These patients may sometimes live for four 
or five years in relative comfort. In multi- 
ple myeloma, irradiation is of value partic- 
ularly as a palliative measure, although in 
some cases regression, and partial recalci- 
fication, has been obtained. 

In the non-radiosensitive group, sarcoma 
of bone, such as the extremely undifferen- 
tiated type of osteolysis and chondro- 
myxoma, are not benefited by irradiation; 
they are usually fatal despite any treatment. 
Included in this group is also the highly 
differentiated sclerosing sarcoma, which is 
resistant to irradiation. 

This study brings up the subject of the 
best method of treatment of bone tumors, 
whether it is by irradiation alone, or by 
surgery, or by a combination of both. It is 
quite obvious that surgery is the method of 
choice in those malignant tumors in which 
amputation is definitely indicated. Irradia- 
tion should be given shortly after the am- 
putation, the former being continued for a 
long time. On the other hand, if the malig- 
nant tumor is large and inaccessible, or diffi- 
cult of surgical removal, irradiation should 
be resorted to and pushed to the limit. 
Sometimes, in a case of this kind, regression 
will occur, or the growth will he arrested, 
and months or years added to the patient’s 
life; or an otherwise inoperable growth will 
be made operable. In the hone tumors dis- 
covered early roentgenographically. the best 
plan of treatment is to start irradiation as 
soon as possible. No harm will be done in 
giving the treatment while one is waiting to 
obtain a correct diagnosis. The diagnosis 
may not always be exact, if no biopsy is 
done. It will then have to he based on the 
roentgenographic evidence, clinical history, 
physical examination, and other laboratory 
tests. Indeed, a number of cases have been 



428 


RADIOLOGY 


were the ulcer malignant, that this factor 
should not be considered ; at least, it should 
not be used as a crowbar to pry the patient 
onto the surgical table. 

The problems of etiology, pathogenesis, 
pathology, life history of the ulcer, and the 
process of repair are problems which will 
interest only those who have a scientific bent. 
The roentgenologist can influence the sur- 
geon to use some operation particularly ap- 
plicable to the individual case being studied 
by simply showing him the result of such a 
procedure on some previous similar case. 
The surgeon, too, maj’ forget the source of 
his inspiration to try some new operation or, 
at least, some operation which was new to 
him, and he may soon use it as the subject 
of an article. 

Surgical specimens are getting more and 
more scarce. I used to be able to get any 
number of specimens of gastric ulcers from 
various hospitals but, because of the fact 
that almost invariably sections of these spec- 
imens show that the ulcer was in the active 
stage of repair at the time it was removed, 
many of the surgeons who originally co- 
operated with me in collecting this material 


have ceased to operate on ulcers. Thus, in 
many instances, we have killed the goose 
that laid the golden egg of freshly removed 
surgical specimens and now the source of 
surgical specimens of gastric ulcer is largelv 
limited to one or 'two hospitals well known 
in our community. 

In order to judge all these factors for 
oneself, one must be more than a medical 
photographer. You must follow the case to 
the operating table or to the morgue; you 
must study the gross and microscopic speci- 
mens to see how they compare with the 
previous roentgenologic findings; you must 
follow the clinical and, particularly, the 
roentgenologic results of both medical and 
surgical cases and, very often, you must do 
this without compensation. However, by 
so doing, you will come to know for your- 
selves the facts just presented and, by diplo- 
matically presenting these facts to your 
medical and surgical associates, you will 
gradually become of such value to your in- 
stitution and to your community and to your 
colleagues, that the status of the roent- 
genologist, particularly insofar as you are 
concerned, will cease to be a problem. 


EXPERIENCE IN IRRADIATING ALL TYPES OF BONE TUMORS 1 

By MAX KAHN, M.D., Baltimore, Maryland 


F OR the purpose of x-radiation of 
bone tumors, it has been found con- 
venient to divide the tumors into two 
main groups, the benign and malignant. 
These again can be subdivided into the ra- 
diosensitive, partly radiosensitive, and non- 


radiosensitive. 

The giant-cell tumor is commonly benign 
and frequently radiosensitive. A number of 
cases cured by irradiation alone have been 
reported in the literature. This giant-cell tu- 
mor is not the typical giant-cell tumor, but 
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the variant type, namely a bone cyst, con- 
taining giant cells which occur in the shaft 
side in young persons. A reaction follows 
soon after a course of irradiation, manifest- 
ed by swelling of the surrounding soft struc- 
tures, with more or less temporary increased 
distention of the tumor itself. This may 
continue for from three to six weeks, u hen 
there is a gradual diminution of the swell- 
ing of the soft structures and the tumor 
undergoes considerable regression About 
this time there may be beginning evidence of 
calcification, slight at first, but with a grad- 
ual and definite increase in a few months 
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animation of the lungs revealed moderate 
fibrosis, with a little peribronchial thicken- 
ing, and several calcified shadows in the 
right and left hilus and in the lung fields. 
There was no positive evidence of metasta- 
sis. 

For about a year, the patient received, 
at intervals of two and one-half months, 
deep x-ray therapy directed over the left 
shoulder girdle through different portals of 
entry. Roentgenograms of the chest from 
time to time revealed the restoration of the 
body of the scapula, coracoid process, and. 
to a lesser degree, the glenoid cavity. The 
swelling and infiltration of the soft struc- 
tures completely disappeared. No marked 
changes of the lung structures were noted 
in the several roentgenograms. 

In September, 1925, there was a small in- 
flammatory area on the arm a little below 
the axilla, which had the appearance of a 
red indurated area, resembling infection. 
When it ruptured and discharged a small 
amount of purulent material, a little of the 
exposed tissue was removed. Dr. Blood- 
good's note on the microscopic study was, 
“We are dealing with granulation tissue, 
very vascular. No evidence of sarcoma. 
This indicates that it had nothing to do with 
the disease, but is probably an accidental in- 
fection.” 

The patient, who has been under observa- 
tion for nearly nine years, is examined 
about once a year, and was last seen in July, 
1931. At that time, the x-ray examination 
of the chest and scapula' revealed a com- 
pletely restored left scapula. Clinically, the 
patient is well, enjoys life, and is able to 
work. 

This case is of especial interest because, 
clinically, the lesion was thought to be in- 
operable and we believed that we were deal- 
ing with sarcoma involving the scapula, with 
infiltration of the surrounding soft struc- 
tures. No microscopic diagnosis can be 
offered, but the result has been excellent 


and the patient is well of an apparently 
malignant tumor. 

Case 2. F. S., white, male, age 39 years, 
married. The patient stated that, when 
wrestling 1 1 years before the present exam- 



Fig. 3. Case 3. Destruction of the 
ischium, in all probability clue to sar- 
coma arising in an osteochondroma be- 
fore deep irradiation. 


ination, he was squeezed against the head 
of his opponent. He remained in bed for 
a few weeks at that time. About a year 
later he noticed a bulging about the size of 
a thumb in the region of the sternum. Two 
years after, the lump on the sternum grad- 
ually enlarged, increasing to the present size. 

The patient, who was first seen in March, 
1923, has been under observation since. He 
received the first course of deep therapy 
over the sternum on March 20, 1923, and 
has had up to the present time [1930], deep 
irradiation at intervals varying from two 
and one-half months to four years. 

The first x-ray film revealed a tumor of 
the sternum, which we believed to be 
chondroma. Since then it has grown larger 
very slowly and there is now an increase in 
calcification. The lungs are essentially 
negative. 1 be heart bas been enlarged from 
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Fig 1 (above) Case 1 Extensa e destruction of 
the scapula suggesting a malignant bone tiimor uith 
infiltration of neighboring soft structures Head o 
humerus dislocated upward 

Fig 2 (below) Case 1 _ Eight } cars after deep 
irradiation Note re-formation of scapula dh areas 
of absorption m region of glenoid Head remains 


years 


irradiated with splendid results, without re- 
sorting to biopsy. We feel that, if t te pa- 
tients are treated by an experienced roent- 
genologist, irradiation has advantages o\er 


surgery in certain types of bone tumors; but 
we also feel that, in inexperienced hands, 
radiation therapy is best not employed It 
is necessary, therefore, to decide which 
method is the proper treatment, irradiation, 
or surgery, or both. The selection of the 
correct treatment requires, in addition to the 
clinical history, physical examination, and 
laboratory tests, a knowledge of pathology 
and — most important — experience in the 
x-ray diagnosis of bone tumors 

CASE REPORTS 

Case 1. C McQ , age 16 years, was first 
seen by Dr Bloodgood and the essayist on 
Jan 25, 1923 He complained of pain in 
the left scapula and inability to move the 
shoulder joint easily He remembered hav- 
ing fallen on the shoulder about five 
months earlier There was a swelling which 
had been present since then There was no 
marked pain, only tenderness Examina- 
tion showed the left shoulder lower than the 
right, the left wing scapula not being seen 
The most marked swelling was toward the 
arm, below' the spine On palpation, swell- 
ing, which felt like edema, was noted, chiefiv 
over the portion of scapula below' the spine 
Below' the spine there W'as marked infiltra- 
tion of the soft parts There was sugges- 
tion of fluid in the joint 

A number of x-ray examinations were 
made during the first \ ear, before and after 
irradiation A review of the several roent- 
genograms of the chest and left scapula 
made from Jan 31, 1923, to Jan 23, 1924, 
reveals the followdng There was marked 
destruction of the left scapula, chiefly in 
the region of the glenoid cm it\ and coracoid 
process and body The spine of the scapula 
and acromion process appeared intact The 
head of the left humerus and shaft revealed 
bone atrophy The head was displaced up- 
ward so that it w'as out of the glenoid cav- 
itv. There was considerable swelling and 
infiltration of the soft structures surround- 
ing the left shoulder girdle Roentgen ex- 
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with a sclerosing periostitis and not sar- 
coma. 

The case has been followed from time to 
time. In the last report received (April 30, 
1931), the lesion is said to be entirely healed 
and the patient clinically well. 

Case 5. Mrs. S. F., age 30 years, was 
first seen March 1, 1926, when she appeared 
with a lump in her left breast. Operation 
was advised, but refused. She went to New 
York, where the complete operation for 
cancer was done in August, 1926. The pa- 
tient returned for deep irradiation, the first 
course of treatments being administered 
over the chest in September, 1926. During 
the following three years, she returned at 


intervals of from three to six months for 
further irradiation. Meanwhile, numerous 
roentgen examinations were made of her 
chest and skeleton. She received several 
blood transfusions because at times her 
hemoglobin and red blood cells were low. 

The x-ray films of the chest and skeleton 
were negative until January, 1928, when 
suspicious metastatic shadows were found 
in the right mediastinum. A little later, 
metastatic shadows were found in the ver- 
tebra, pelvis, and other bones. Her pain 
was invariably stopped by irradiation so that 
opiates could be discarded. The patient 
lived for about three years in relative com- 
fort. 


A REPORT OF OVER A THOUSAND UNSELECTED CANCER 
CASES, TREATED IN 1931-1932, AT THE NEW YORK CITY 
CANCER INSTITUTE, WELFARE ISLAND 1 

By IRA I. KAPLAN, B.Sc., SID, Director, Division of Cancer, Department of Hospitals, 

New York City 


G ENERALLY speaking, the aim of 
therapeutic efforts in medicine is to 
produce specifically beneficial re- 
sults. No matter what the disease, the phy- 
sician is expected to forestall death and 
prolong life in comfort. The sole exception 
seems to be in the case of cancer, and here 
the public has, unfortunately, been led to be- 
lieve that from the inception of the disease 
the patient is doomed, so that not infre- 
quently is the physician requested to do 
what he can to bring on the inevitable result 
as painlessly as may be. 

What is it that has created this impres- 
sion in the public mind? No doubt the most 
important factor has been the failure to 
identi f\ a definite cause of cancer. The mys- 
tery of the unknown has served to add an 
altogether unnecessan dread to the disease. 

before the Radiological Sociri> of North America, 
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Due to its insidious growth and the absence 
of pain in its early stage, most of its victims 
seek treatment long after the disease has 
progressed beyond the local area. It is be- 
cause patients apply for medical assistance 
late in the disease that their chance for cure 
is so slight; as a corollary to this inability to 
offer a cure many cases drift into the 
clutches of quacks. 

As yet no specific remedy has been found 
for cancer and we have had to confine our 
methods of treatment to surgery and radia- 
tion. which remedies have resulted in at least 
a moderate number of cures. 

The vast number of variations of cancer 
manifestation has prevented a definite stand- 
ardization of therapy, whether by surgerv or 
irradiation. While we have progressed con- 
siderably in our knowledge of the manage- 
ment of cancer cases, we have not as yet 
been able to prescribe any particular type of 
treatment as a curative agent for all condi- 
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Fig. 4. Case 3. The pelvis reveals recalci- 
fication of the ischium five rears after deep irradia- 
tion. 


the first time the patient came under obser- 
vation. 

There has been no surgical intervention ; 
the onlv treatment has been deep irradiation. 


The patient is at present clinically well and 
is able to attend to his work as salesman. 
It may be of interest to note that his son, 
F. S., Jr., age 17, a student, has a chondroma 
of the middle phalanx of the left index 
finger, suggesting inheritabilitv of this 

tumor. . 

Case 3. Mrs. A. G. S„ white, age 30 
years, had indefinite symptoms in the region 
of the right hip and thigh for one year or 
more preceding this examination. There 
had been a stiffness in that region for three 
months and an occasional limping for six 
months. One month previously, she had 
noticed a lump in the region of the right 
o-roin. The patient was showing definite 
loss of weight when she was first seen. 

The general physical examination was 
negative. There was a round, smooth mass 
beginning at the pelvis and extending down 
the right thigh for four inches, seemingly 
anterior to tile adductor muscles. The ™* 
seemed to be arising from the ischium. 
X-ray examination showed a fairly trans 


parent, trabeculated tumor in the adductor 
region attached to the pelvis, with definite 
destruction of the ischium. X-ray exam- 
ination of the chest was negative and opera- 
tion was not advised. Deep x-ray therapy' 
was given to the pelvis from March 16, 
1923, to a few months before the patient’s 
death in February, 1928. 

The patient died five y'ears after the date 
of examination and six years after the onset 
of symptoms. The exact cause of death 
is not known, but the family' physician re- 
ported it as hemorrhage. No tissue was ob- 
tained for examination. Judging from the 
clinical history and the x-ray studies, this is 
undoubtedly a case of sarcoma arising sec- 
ondarily in a benign osteochondroma of 
the pelvis. Unfortunately', no microscopic 
proof of the diagnosis is available. 

Case 4. W. M. O., Jr., age 18 years, 
sustained trauma to the thigh in November, 
1923, in a football game. At first there 
was only a slight limp, but two weeks later 
the patient began to complain of an ache, 
which was worse at night. There was no 
swelling. Treatment by an osteopath three 
weeks after the injury was followed by some 
swelling. 

On palpation during physical examination 
one month after the injury, one felt at the 
junction of the upper and middle third of 
the thigh a mass, most marked on the out- 
side, which resembled bone X-ray exam- 
ination revealed an area of destruction of 
cortical bone under an area of new bone 
formation. The question of sarcoma was 
raised. The chest was negative. Dr. 
Bloodgood stated that he had never cured a 
case of sarcoma above the middle third of 
the femur and advised deep x-radiation 
The patient was given a course of deep irra- 
diation in January, 1924, and another in 
March. Some months later there was 
spontaneous opening, with discharge of 
clear fluid and a sequestrum. The final im- 
pression was that we were probably dealing 
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Fig. 3. Epithelioma of upper lip; insufficient ra- 
dium therapy. Recurrence, with metastasis to neck 
glands. 


the late reactions or sequelae of harmful ef- 
fect, may not appear until many months 
after treatment has been given. 

A full knowledge of the early and late 
reactions is essential, therefore, in the train- 
ing of one who would carry on successful 
cancer therapy. This is possible only if pa- 
tients can be cared for under proper auspices 
in an institution specially designed and 
equipped for such work. The Cancer Hos- 
pital on Welfare Island, under the jurisdic- 
tion of the Division of Cancer of the De- 
partment of Hospitals, City of New York, 
is an institution of this type. To this hospi- 
tal come patients from all sections of the 
city. They arc accepted regardless of race, 
creed, color, or economic status, and wheth- 
er or not they have previously received 
treatment elsewhere, either from private 
physician', or hospitals or from hospitals of 
the municipal system. In this cancer hospi- 
tal patients are received in every condition, 
from the incipient stage of the disease to the 
most advanced. Old and young, all come to 
us for care, since cancer is no respecter of 
age. Here we can judge the results of treat- 
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ment already given, whether by surgery or 
radiation, or a combination of both; and 
here we can see the progression of the dis- 
ease throughout the body, even though the 
original, local lesion be entirely eradicated. 
Every type and method of treatment has 
been utilized in caring for these patients and 
much can be learned by a careful study of 
the work done here. 

Pathology . — In most cases the pathology 
was ascertained either by direct biopsy or 
by information from referring hospitals. Of 
the 1,236 cases, 240 had had no treatment 
before coming to our hospital, and the bal- 
ance (996) had been previously treated 
elsewhere, by surgery or irradiation or both. 
No less than 40 per cent of all cases admit- 
ted to the hospital received no treatment 
other than custodial care, owing to the ad- 
vanced stage of their condition. Of all the 
cases admitted to the Cancer Hospital. 69 
per cent were referred by 26 other hospitals 
and the rest by private phvsieians. Of the 
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tions. Many physicians, however, wiio are 
qualified neither by experience nor training 
attempt cancer treatment along set lines dis- 
regarding entirely the fact that a clinical un- 
derstanding of the individual case is re- 
quired in each instance. 

The early enthusiasm that attended the 
advent of radiation as a new force in ther- 
apy of cancer was a source of no little harm 
in this field. Because in the beginning radia- 
tion from radium and x-rays was acclaimed 
as a universal panacea for cancer, legitimate 
pb} sicians readily accepted this new form of 
therapy, while the quacks seized upon it as 
a heaven-sent, newer, get-rick-quick scheme. 

Mistakes in surgery can fortunately be 
corrected in many instances, and life saved, 
but errors in radiation therapy rarely can 1 
be corrected, the condition in most cases be- t 
coming worse and more painful for the vie- r 
tim. Often results of such errors have been s 


e so dreadful as even to Justify the profession- 
', aI ejection of its employment. 

What becomes of patients treated for can 
• cer is a question asked not alone by the g en 
eral public but by the profession as well ' 
For if the doctor is to learn anything at all 
about cancer, he must know the results of 
treatment of th >s disease. Only i n this 
way can he avoid the repetition of' possible 
errors, and. as errors in radiation technic 
often cause extensive destruction of tissue 
mistakes in this field of therapy prove \ e .’ 
mendously costly. 

Not always, in radiation, are the rest, its 
immediately apparent. By reason of radio 
lion’s latent powers, its effects often arc Z~ 
layed over a period of many weeks and ,l,e~ 
biological reaction may extend beyond the 
nsnal period of action and resemble results 
as seen following surgical procedures Th 
so-called "Spatscliadigen" of the n„„ T 
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dium therapy. Recurrence, with metastasis to neck 
glands. 


the late reactions or sequelae of harmful ef- 
fect, may not appear until many months 
after treatment has been given. 

A full knowledge of the early and late 
reactions is essential, therefore, in the train- 
ing of one who would carry on successful 
cancer therapy. This is possible only if pa- 
tients can he cared for under proper auspices 
in an institution specially designed and 
equipped for such work. The Cancer Hos- 
pital on Welfare Island, under the jurisdic- 
tion of the Division of Cancer of the De- 
partment of Hospitals, City of New York, 
is an institution of this type. To this hospi- 
tal come patients from all sections of the 
city. They are accepted regardless of race, 
creed, color, or economic status, and wheth- 
er or not they have previously received 
treatment elsewhere, either from private 
physicians or hospitals or from hospitals of 
the municipal system. In this cancer hospi- 
tal patients are received in every condition, 
from the incipient stage of the disease to the 
most advanced. Old and young, all come to 
us for care, since cancer is no respecter of 
age. Here we can judge the results of treat- 



Fig. 4. Epithelioma of upper lip; insufficient ra- 
dium therapy. Recurrence, with metastasis to neck 
glands. Post-radium therapy recurrence. 


ment already given, whether by surgery or 
radiation, or a combination of both; and 
here we can see the progression of the dis- 
ease throughout the body, even though the 
original, local lesion be entirely eradicated. 
Every type and method of treatment has 
been utilized in caring for these patients and 
much can be learned by a careful study of 
the work done here. 

Pathology . — In most cases the pathology 
was ascertained either by direct biopsy or 
by information from referring hospitals. Of 
the 1,236 cases, 240 had had no treatment 
before coming to our hospital, and the bal- 
ance (996) had been previously treated 
elsewhere, by surgery or irradiation or both. 
No less than 40 per cent of all cases admit- 
ted to the hospital received no treatment 
other than custodial care, owing to the ad- 
vanced stage of their condition. Of all the 
cases admitted to the Cancer Hospital, 69 
per cent were referred by 26 other hospitals 
and the rest by private physicians. Of the 
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latter class of patients, 25 per cent had to be 
conveyed from their homes, being bedridden 
or hopeless cases. 

The following tabulations show the types 
of lesions received for treatment and some 
details of the more important conditions 
cared for. 

List of Charts. — 1, Total number of cases 
received and results, January 1, 1931, to Sep- 
tember 30, 1932; 2, Mouth and Throat; 
3, Gastro-intestinal Tract; 4, Breast Cases; 
5, Gynecological Cases ; 6, Genito-urinary 
Cases ; 7, Epitheliomas ; 8, Hodgkin’s Disease ; 
9, Sarcomas ; 10, Type of cases present in the 
hospital October 25, 1932. 


CHART 1-A — A STUDY OF OVER A THOUSAND UNSE- 
LECTED CASES DURINC JANUARY 1, 1931, TO SET>- 
TEMDER 30, 1932 

Patients in Cancer Hospital, January 1, 1931.... 186 
Patients received from January 1, 1931, to 

September 30, 1932 '.434 

Primary admittances 

Readmittances — •’ B4 

Report on 1,236 Primary Cases 
1,048 white 617 males 

ISO colored 619 females 

5 yellow 101 l’ ears (°14cst) 

3 not stated H >’«»« (youngest] 

Diagnosis 
1,125 carcinomas 
57 sarcomas 
21 Hodgkin’s disease 
28 benign 
5 no diagnosis 
Results 

294 discharged living 762 dead's 

221 in the hospital 76 autops.es 

Additional Data on 570 Patients of 1932 
d«7 mirried 223 born in U. S. A. 

single 647 foreign born 

11 not stated 

CHART 1-B ^ 

Epithelioma Total Improved Improved Dead 

Face 60 i 2 

Scalp ------ — i 0 o 3 

Skin, various 7 n 1 2 

Metastatic o n 5 4 

Origin unknown .... V 

Primary Carcinoma 6 9 

Lip „ 2 5 25 

Mouth a-. 8 46 

Tongue 60 o 3 4 

Tonsil 29 5 2 3 

Pharynx 1 0 0 5 

Orbit 0 2 1 6 

Antrum Ct 2 7 19 

Larynx 2 0 0 2 

Parotid 7 1 1 2 

Bronchus Q j 4 14 

Lung ly 


Thyroid 

Not 

Total Improved Improved Dead 

/ 

2 

2 

3 

Neck 

2 

0 

0 

2 

Breast 

148 

18 

42 

88 

Esophagus 

34 

7 

3 

24 

Stomach 

108 

5 

23 

80 

Pancreas 

2 

0 

0 

2 

Liver 

3 

0 

0 

3 

Gali bladder 

1 

0 

0 

1 

Cecum 

6 

1 

2 

3 

Colon 

7 

1 

2 

4 

Sigmoid 

10 

1 

1 

8 

Rectum 

104 

20 

22 

62 

Anus 

2 

0 

0 

2 

Kidney 

7 

1 

5 

i 

Bladder 

..... 28 

2 

5 

21 

Urethra 

1 

0 

0 

1 

Ovary 

42 

8 

9 

25 

Cervix 

212 

67 

31 

114 

Uterus 

11 

4 

0 

7 

Vagina 

3 

1 

0 

2 

Vulva 

5 

1 

1 

3 

Penis 

12 

1 

1 

10 

Testicle 

2 

0 

0 

2 

Teratoma 

3 

•0 

0 

3 

Scrotum 

3 

0 

1 

2 

Prostate 

50 

6 

9 

35 

Metastatic 

Primary unknown.. 14 

1 

4 

9 

Sarcoma 

57 

2 

19 

36 

Hodgkin’s disease.. 21 

5 

7 

9 

Benign tumors ... 

33 

14 

8 

11 


CHART 2-A 




Lit 1 Cases 

Total number 




22 

Males 




22 

Females 




0 

White 




21 

Colored 




1 

Married 




19 

Single 




3 

Ages. — Youngest, 

46 years; 

oldest, 

69 years. 


Four cases had 

had no previous 

treatment ; 

15 


cases had metastases. 

Results — Improved, 7; unimproved, 6; dead, 9. 

Comment . — Some of the most distressing 
conditions we have had to deal with were 
the malignancies of the lip. The upper lip 
was involved in one case only. The pathol- 
ogy in all cases was squamous-cell epitheli- 
oma. In seven cases glandular metastases 
were present. In four cases previous neck 
dissection, with removal of the local lip 
lesion, had been performed. In eight cases 
some type of radium therapy had previously 
been used unsuccessfully. In one case 57 
radium applications had been given to a re- 
sistant local lesion. In several instances 
irradiation healed the local lesion, but failed 
to prevent extensive metastases. From our 
observation the cases treated by interstitial 
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32 

32 

0 

32 

0 

31 

1 


radium therapy did not do as well as those 
treated by surface radium therapy. In 
some cases, if operative removal of the bulk 
of the tumor had been done, subsequent 
irradiation would have proven more success- 
ful 

CH \RT 2-Ii 

Mouth Cases 

Total number - - 

Male* . 

Female* 

\\ hue 
Colored 
Married 
Single 

Ages — Youngest, 44 tears, oldest, SO rears 

Twentv -three cases had metastases 

Results — Improved, 6; untmproved, 4, dead, 22 

Comments. — In most cases the local 
malignant lesion was associated with bad 
dental conditions and poor mouth hygiene 
In some instances direct injury to the 
mucosa was easih traced to ragged, in- 
fected, filthv teeth Without exception all 
these cases were males and all of the white 
race The sites of involvement were the 
floor of the mouth, the alveolar ridge, and 
the buccal mucosa In most instances ex- 
tensive metastatic involvement of the re- 
gional lymph nodes was present, and in 
some, necrosis of bone had occurred Bone 
destruction was, in our opinion, due to pre- 
vious irradiation rather than to malignant 
extension Associated syphilis was present 
in but two cases Radiation failed in all but 
two cases Radiation with surgery gave no 
successful results Fifty per cent of the 
cases were admitted in an advanced condi- 
tion Death occurred in most instances 
from cachexia and starvation 


CH \KT 2-C 


Palate Casa 

Total number 9 

Male* 9 

Females 0 

White 7 

Colored 2 


Ages — Youngest, 42 jear*. oldest, 69 jears 
Results — Improved, 2, unimproved, 3, dead, 4 

C omments — In our series, this condition 
affected males only Most cases exhibited 
extensive ulcerative growths involving both 
the soft and hard palates Surgical removal 
failed in cases so treated Metastases were 



Fig 5 Epitheltoma o£ tongue, with extensive 
involvement of base of tongue, tonsil, and pharynx, 
with neck metastases External irradiation onlj , 
progressive involvement Death 


present in all instances Only tw o cases im- 
proved with local interstitial irradiation 


ch vrt 2-r> 

Tongue Cases 

Total number 60 

Males _ 39 

Females - 1 

Married _ 51 

Single „ 9 

\\ hue 5S 

Colored 2 


Ages — Youngest, 36 jears, oldest, 101 vear* 
Fiftj--two cases had had previous treatment, 8 
cases were never treated 
Results — Improved, 6, unimproved, 8, dead, 46 

Comments . — All but seven cases were 
advanced and the local lesion was associated 
with bad mouth conditions in all cases. 
Only six cases had a concomitant syphilis. 
Metastases were present in all hut six cases. 
The pathology in all cases was squainotts- 
cell epithelioma Twenty-eight cases had 
some sort of treatment previous to admis- 
sion, In six cases surgical removal of the 
lesion had not hindered the disease. Ra- 



438 


RADIOLOGY 



Fig. 0. Carcinoma of antrum. Treatment con- 
sisted of surgery and radium therapy. Recurrence 
to neck two years later. 


dium therapy employed in most cases was of 
the interstitial type. In all but six cases 
irradiation was unsuccessful. In several 
cases gastrostomy had to be performed for 
feeding purposes. Death ensued in most 
cases from cachexia, starvation, and pneu- 
monia. In our opinion, the poor results 
from irradiation were due to inadequate 
treatment in the first instance and failure to 
provide proper mouth hygiene. 


CHART 2-E 

Pharynx Cases - 

Total number ' 4 

Male 1 

Female . 5 

Married " .... 0 

Single 4 

white 1 

Results. — Improved, 0; unimproved, 2, dead, 4- 
Comments.- All our cases were advanced 
and hopeless. All had had previous treat- 


ment of some sort for "nose trouble.” Ex- 
tensive involvement of the pharynx and ad- 
jacent tissues precluded any but palliative 
therapy. 


CHART 2-F 

Larynx Cases 

Total number 28 

Male 27 

Female _ J 

Married 22 

Single 5 

White 25 

. Colored 4 3 

Ages. — Youngest, 28 years ; oldest, 80 years. 


. Results. — Improved, 2; unimproved, 7; dead, 19. 

Comments . — All but one were males and 
all but three were in an advanced stage of 
the disease. Tracheotomy had been per- 
formed elsewhere in 15 cases, and four pa- 
tients required emergency tracheotomy upon 
admission, one of whom died during opera- 
tion. In all cases the lesion had extended 
beyond the larynx, and in 16 cases lymph 
node metastases in the neck were present. 
Only four cases had radium therapy, and 
seven cases had had x-ray therapy elseudiere 
previous to admission. Treatment at the 
hospital consisted of tracheotomy in in- 
stances in which it was necessary and high 
voltage x-rays to the neck when possible. 
Only tw-o cases improved under treatment. 
Protracted x-ray therapy was not possible 
in any instance, and x-ray therapy of the 
regular type failed to check the progressive 
extension of the disease. 


CHART 2-G 


Tonsil Cases 

Total number 

Male 

Female 

Not stated 

White - 

Colored 

Yellow 

Married 

Single 

Ages. — Youngest, 33 years; oldest, 85 years. 
Results.— Improved, 2; unimproved, 5; dead, 22. 


29 

25 

2 

2 

25 

3 

1 

20 

7 


Comments . — Malignancy of the tonsil oc- 
curred in all but two cases in males of the 
50-60 age group. Each tonsil was about 
equally involved, and involvement of both 
tonsils at the same time occurred in two 
cases. All patients but one were in an ad- 
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vanccd stage of the disease. Only three 
cases had had tonsillectomy before admis- 
sion. The pathology in most cases was 
squamous-cell epithelioma. All cases were 
treated with x-ray therapy and 10 had ra- 
dium applications either interstitiallv or 
through a pack. In spite of treatment 22 
patients died, of whom only one lived more 
than a year, the average duration of life of 
the others being but from two to three 
months. Only two cases were improved 
sufficiently to be discharged to their homes. 
In our opinion these cases were all referred 
too late for effective treatment. Intensive 
irradiation in an early stage might have 
given better results. 

chart 3-t 

Esophagus Cases 

Total number 34 

Male 29 

Female — 3 

Married 29 

Single 5 

White - 31 

Colored - 3 

Ages. — Youngest, 40 years; oldest, 74 years. 

Three had had previous treatment; 31 had bad no 
treatment. 

Results — Improved, 7; unimproved, 3; dead, 24. 

Com incuts. — The esophagus cases repre- 
sented some of the most pitiful received. In 
most instances the patients were cachectic, 
wasted, and dehydrated. Most cases were 
white, married males over 40 years of age. 
The most prominent symptoms in all cases 
were difficulty in swallowing and marked 
loss of weight. Only three cases had had 
more than palliative treatment before ad- 
mission. Diagnosis was made in most cases 
by x-ray examination. Our study of these 
cases leads us to conclude that treatment was 
applied far too late in the course of the dis- 
ease to produce good results. Favorable 
results followed only when gastrostomy was 
performed early and before complete dehy- 
dration had occurred. In most instances 
emergency gastrostomy resulted in rapid 
death of the patient. Treatment consisted 
of gastrostomy, forced feeding, and x-ray 
therapy through the mediastinum. Radium 



Fig. 7. Epithelioma of tongue and tloor of mouth, 
with neck gland involvement. Insufficient irradia- 
tion with gold radon seed implantation. Death. 


therapy was attempted in a few instances, 
but the results were not encouraging. 


CHART 3-1! 

Stomach Cases 

Total number 108 

Males 80 

Females 28 

Married 91 

Single 17 

White 89 

Colored 17 

Yellow 1 

Not stated 1 


Ages. — Youngest, 28 years; oldest, 80 years. 

Fifty-eighty cases in advanced stage; 28 cases had 
metastascs; S cases were never treated. 

Results. — Improved, 3; unimproved, 23; dead. 80. 

In 1932 there were 46 cases, as follows: 3S 
Gentiles ; S Hebrews. 

Comments . — Involvement of the stomach 
occurred third in frequency of all conditions 
treated. Males were affected about four 
times as often as females. The disease oc- 
curred most often in the 40-60 age group. 
Metastasis was already present upon admis- 
sion in 50 per cent of the cases. Duration 
of symptoms varied from one month to ten 
years. X-ray diagnosis was positive in 




Fie. 8 Carcinoma of rectum. Radical resection. 
No irradiation. Recurrence, with gluteal extension. 
Death. 

nearly all cases. Some form of previous 
operation on the stomach had been done m 
10 per cent. In several, previous gas- 
tro-enterostomy had been performed. In 
20 per cent of the cases the condition was 
so hopeless that no scientific therapy of any 
kind could be given. In six cases radium 
therapy and in 20 cases x-ray therapy was 
administered. In most cases only suppor- 
tive treatment and custodial care were pos- 
sible. Operation was performed in - 
cases Death occurred in most instances 
from the extension of the local lesion, with 
cachexia, starvation, and metastases to other 

° r Our study of these cases suggests that in 
ca °" of the stomach early diagnos.s and 
earlv radical operative procedure are ess.n- 
Z 1 to the lowering of the death rate 
Irradiation so far in our hands has been 
little avail. 


CHART 3-C 


Rectum Caser 
Total number ... - 

Male 

Female 

Married 

Single - 

White 


104 

59 

.45 

71 

33 

~ ' ... 98 

... 6 


inguinal nodes. Death. 

Ages — Youngest, 25 years ; oldest, 90 years. 
Results— Improved, 20; unimproved, 21; dead, 63. 
In 1932, of the 41 cases, 26 were Gentiles and 15 
Hebrews. 

Comments . — This lesion was the fourth 
in frequency in our series, occurring slightly 
more often in males than in females. In 80 
per cent of the cases some form of operative 
procedure had been performed previous to 
admittance to the Cancer Hospital, in most 
instances, merely a colostomy for emergency 
relief of obstruction. The pathology in 
most cases was adenocarcinoma and the site 
of the lesion in the lower portion of the 
rectum. Duration of symptoms to the time 
of admission varied from one week to five 
years. The most frequent symptom com- 
plained of was bloody stools, with diarrhea 
or constipation. Several patients had had 
previous treatment for hemorrhoids. Treat- 
ment after admittance to the Cancer Hos- 
pital in most instances was palliative only: 
colostomy in seven cases ; radium therapy in 
20 cases; beside specific therapy in 15 cases, 
several had x-ray therapy. In several cases 
previous destructive radical operations had 
been performed, with increased misery for 
the patients. Several had received some 
form of radium therapy before admission 
to the Cancer Hospital. In most instances 
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Fig 10 Extensive carcinoma of breast, no skeletal 
metastasis; too iate for therapy 


these cases suffered intense pains from 
sloughing clue to over-radiation, or second- 
ary peritonitis from radiation necrosis or 
perforation. Radium treatment in most in- 
stances was in means of the proctostat 
(rectal applicator), which eliminates radium 
necrosis to a great extent and entirely pre- 
vents perfomtion necrosis and associated 
peritonitis Death w as due in most instances 
to cachexia and extension of the local lesion 

chcrt 4 


Bri •<!?/ Ca ti'f 

Total mtinhtr 148 

Males S' 

Females 140 

White 119 

Colored 29 

Married 124 

Single 24 

Pregnancies 77 


.•Iqi't — Yonugcst, 22 \iars, oldest, 78 scars 
In 1932 there were 72 casts, as follows Gentiles, 
57, Jews, 15 
I’m tout Treatment 
57 had suvgers 
19 had surgen and \-ra\s 
11 had radium 
53 had x-ray 
8 had no treatment 
113 had metastascs 
11 in both breasts 
67 right breast 
t>7 left breast 
3 not stated 

Rtmltt — Improud, IS; imimprrncd, 42, dead. 88 



Fig 11 Carcinoma of breast Radical mastectotm 
Recurrence, at rmrassc tjpe, six months later. No 
irradiation 

Comments — In our study of these cases 
several factors were noted. Most cases oc- 
curred in females, and most often in those 
who had borne children. White women 
were more often afflicted than colored, and 
the right and left breasts were equally in- 
volved. Invoh ement of both breasts was 
uncommon Jewish women were slightly 
less subject to this type of cancer than 
Gentiles The most frequent age of in- 
\ oh ement was in the 40-50 year group. The 
pathology in most instances was adenocar- 
cinoma, next in f requeue) were the duct cell 
and scirrhous types. 

-V study of the methods of treatment 
showed that surgery was performed in 50 
per cent of all cases but in only 25 per cent 
of these was post-operative x-ray therapy 
employed The type of operation \aried. 
In mod instances a more or less radical 
operation was performed ; in no instance was 
a simple mastectomy done, lit 90 per cent 
of these cases death occurred from metasta- 
tic invoh ement, which was so extensive 
when the patient came to us, a short time 
after operation, that we were of the opinion 
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Fig. 12. En cuirasse carcinoma following radical 
mastectomy and post-operatit e x-ray therapy four 
years previously. 


the metastases must have existed at the time 
of operation. 

A distressing condition of many cases in 
which radical mastectomy had been per- 
formed, was swelling of the arm due in most 
instances to too extensive surgery. In the 
30 per cent of cases with extensive skeletal 
metastases, only palliative treatment was 
possible. In many cases, radium and x-ray 
therapy was employed, but failed to arrest 
the disease in any instance. From our ob- 
servations, cases treated with pre-operative 
irradiation and careful surgery gave the best 
results. Endothermic surgery was of value 
in ulcerated, bulky tumor growths, but 
added no additional assurance against devel- 
opment of metastasis. 


CHART 5 

Ovary Cases 

Total number 

White - 

Colored 

Married 

I'gfi.—Oi’destr 71 years; youngest, 25 years. 

In 1932 there were 23 cases, of which 17 were 
Gentiles and 6 were Hebrews. 

Previous Treatment.— Twenty-four had been 

operated upon, and 23 had metastases. 

Results.— Improved, 8; unimproved, 9; dead, 2a. 


42 

34 

8 

27 

15 



. C f rc . in °tna of breast. Recurrence and 
tomy S following radical surgical mastec- 

C oui in cuts. A Study of the cases of 
ovarian malignancy showed that married 
women were affected twice as often as single 
ones, and the incidence among white women 
was fire times that among colored. In most 
instances the duration of symptoms was 10 
months; in one case it was 12 vears (this 
patient improved under x-rav therapy and 
left the hospital after a stay of three 
months). In most cases the patients pre- 
sented a palpable pelvic tumor, associated 
with ascites. Fifty per cent of the cases 
had had previous operation. Generalized 
metastasis was present in 5 per cent of the 
cases, involving the peritoneum and in a few 
cases the liver and lungs. Because in most 
instances the cases referred to the Cancer 
Hospital were in an advanced stage of the 
disease, treatment consisted in palliation 
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with x-rays and symptomatic surgery for 
the removal of accumulated ascitic fluid. 
The best results were achieved by x-ray 
therapy, operative removal of the hulk of 
the tumor, and additional x-ray therapy. 


CHART S-A 

Uterus Cases 

Total number 

White . — - - 

Colored 

Single - 

Married 

Pregnancies -. 

Ages. — Youngest, 40 years; oldest, 75 years. 
Results. — Improved, 4; dead, 7. 


11 

9 

2 

1 

10 

8 


Comments . — All but one case were mar- 
ried women but only eight of these had 
borne children. In two cases previous 
hysterectomy had been done for supposedly 
benign bleeding and the malignant diagnosis 
made post-operatively. Most cases were in 
the 50-60 year age group. Post-menopause 
bleeding was the most common complaint. 
Many of the cases were far advanced in the 
course of the disease, and in some only a 
diagnostic curcttement with radium in the 
uterus for controlling the bleeding was the 
therapy used. High voltage x-rays through 
the pelvis controlled the bleeding in some 
cases. Metastasis in the pelvis was present 
in most instances ; in one case the metastasis 
was in the lungs. In seven cases death ap- 
proached progressively in spite of irradia- 
tion. 

CHART 5-n 

Cents Cases 

Total number 212 

White 149 

Colored 63 

Married 203 

Pregnancies 9 

Not stated 54 

elges — Youngest, 23 years; oldest, 80 years. 

Comments. — In no instance was tin carlv 
case of cancer of the cervix received at the 
Cancer Hospital, while in most instances the 
condition was well advanced. The disease 
occurred mostly in white Gentile women, 
nearly all of whom were married and had 



Fig. 14. Double radical mastectomy; one-year in- 
terval between operations. Post-operative x-ray 
therapy ; metastasis to skull; blindness in one eye. 
Death. 


borne children. In 16 cases a previous 
hvsterectomy had been performed and 
malignancy developed in the post-operative 
stump of the cervix or cervico-vaginal wall. 
A concomitant syphilis was present in 20 
per cent of the cases. Previous treatment 
given in all but 25 per cent of the cases 
was irradiation of one kind or other. The 
pathology in most instances was squamous- 
cell epithelioma, plexiform next, and adeno- 
carcinoma only in 11 cases. Treatment at 
the Cancer Hospital consisted of intensive 
vaginal hygiene, transfusions in cases in 
which it was necessary, and irradiation hv 
high voltage x-rays and radium. Surgery 
for relief of local infections was employed 
in few instances. Death was due in most 
cases to malignant extension to the pelvis, 
with associated infection. 
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Fig. 12. En cuirasse carcinoma following radical 
mastectomy and post-operative x-ray therapy four 
years previously. 


the metastases must have existed at the time 
of operation. 

A distressing condition of many cases in 
which radical mastectomy had been per- 
formed, was swelling of the arm due in most 



instances to too extensive surgery. In the 
30 per cent of cases with extensive skeletal 


, , D- Carcinoma of brent 

skeletal metastasis following radmal 


Recurrence and 
surgical mastec- 


metastases, only palliative treatment was 


possible. In many cases, radium and x-ray 
therapy was employed, but failed to arrest 
the disease in any instance. From our ob- 
servations, cases treated with pre-operative 
irradiation and careful surgery gave the best 
results. Endothermic surgery was of value 
in ulcerated, bulky tumor growths, but 
added no additional assurance against devel- 
opment of metastasis. 

CHART 5 

Ovary Cases 

Total number... 42 

White - 34 

Colored 8 

Married - - 27 

Single - - 5 - 

Ages — Oldest, 71 years; youngest, 25 years. 

In 1932 there were 23 cases, of which 17 were 
Gentiles and 6 were Hebrews. 

Previous Treatment. — Twenty-four had been 

operated upon, and 23 had tnetastases. 

Results. — Improved, 8; unimproved, 9; dead, 25. 


Comments. A study of the cases of 
ot arian malignancy showed that married 
women were affected twice as often as single 
ones and the mcidence among white women 
was five times that among colored. In most 
instances the duration of symptoms was 10 
months, m one case it was 12 years (this 
patten improved under x-ray therapy and 

moth 1 ? SP 3fter a sta '' of 'three 
months } . In most cases the patients pre- 

en ted a palpable pelvic tumor, associated 
find 11 F,ft ' V PCr Cent ° f the Cases 

. d . P revious operation. Generalized 
metastasis was present in 5 per cent of the 
cases, involving the peritoneum and in a few 

cases the liver and lunpw 

,un S s - Because in most 
instances the cases referred to the Cancer 
Hospital were ,n an advanced stage of the 
disease, treatment consisted i n palliation 
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Comments . — In no case of carcinoma of 
the penis was the Wassermann positive. In 
some cases dissection of the regional nodes 
was done. High voltage x-ray therapy was 
used in all cases and local radium applicators 
were employed in several. Only two pa- 
tients survived, 10 rapidly succumbing to 
secondary infection and metastases. 


CHART 7 

Epithelioma!: 

Total number 7S 

Distribution 

Face 69 

Scalp - — 3 

Skin (various) 3 

Neck 3 

Metastatic (origin unknown) — 9 

Males 50 

Females — 2R 

White 75 

Colored - 2 

Yellow ._. 1 

Ages . — Youngest, 20 years; oldest, 85 years. 


Results. — Improved, 30; unimproved, 13; dead, 35. 

Comments. — Surface epithelioma oc- 
curred in most instances in the 50-70 years 
age group. The most frequent site of 
superficial epithelioma was on the face. 
Pathologically, the usual form was basal- 
celled. Frequently the lesion started as a 
small ulceration or keratotic wart. In two 
instances malignancy developed on an old 
lupus which had been persistently and fre- 
quently treated with x-rays. In spite of the 
seemingly mild malignancy of the basal-cell 
type of epithelioma, some of the most de- 
structive lesions were in this group and per- 
sisted in spite of treatment by x-rays, ra- 
dium, or surgery. In most instances the 
lesion had been over-irradiated. A study of 
this type of case suggested that the initial 
treatment failed because it was not intensive 
enough, and subsequent irradiations pro- 
duced more and more necrosis, associated 
with radiation vaccination. In one case 
malignancy and ulceration followed exces- 
sive exposure to diagnostic x-rays. In 
another, the malignancy developed following 
excessive x-ray treatments of keloids on a 
severe burn. In most instances death fol- 
lowed extensive destruction of the skin and 



• . ... 

L _ . 

Fig. 17. Epithelioma of scrotum, with metastasis. 
Progressive growth in spite of x-ray therapy. Death. 


adjacent structures. The colored race is 
seldom affected by this type of lesion. 


CHART 8 

Hodgkin’s Disease 

Total number 21 

Male 17 

Female 4 

Married 19 

Single 2 

White 21 

Colored 0 

Ages. — Youngest, 26 years ; oldest, 73 years. 


Results. — Improved, 5; unimproved, 7; dead, 9. 

Comments . — All cases were in an ad- 
vanced condition of the disease, most of 
them having been admitted because of gen- 
eral weakness. Positive biopsy was had in 
every case. Most often the condition ex- 
hibited a generalized swelling of the lymph 
glands of the neck, axilke, and inguinal 
areas. There were two cases of abdominal 
Hodgkin's. Several had associated enlarge- 
ment of the spleen and mediastinal nodes 
along with generalized superficial adenopa- 
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^ chart 6-a 

rostate Cases 

Total number 

White _ 

Colored 

Porto Rican ..V ’ 

Married ” 

single :: 


50 

44 

6 

1 

40 

10 


Perns Cases c h i KT 6-n 

Total number 

White ' 

Colored 

Married ' 

Single 7 

Gentiles - . *“ 

Hebrews .... — .. ! 

.All had had surgical remova!°' f' 1 ' J ’ dea d, 10 
nous to admittance to the Cancer Ho^f 0 " Pre- 
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Comments . — In no case of carcinoma of 
the penis was the Wassermann positive. In 
sonic cases dissection of the regional nodes 
was done. High voltage x-ray therapy was 
used in all cases and local radium applicators 
were employed in several. Only two pa- 
tients survived, 10 rapidly succumbing to 
secondary infection and metastases. 


CHART 7 

Efilhcliomas 

Total number 7S 

Distribution 

Face — 60 

Scalp 3 

Skin (various) 3 

Neck 3 

Metastatic (origin unknown) 9 

Males — SO 

Females 28 

White 75 

Colored 2 

Yellow - 1 

Ages. — Youngest, 20 years; oldest, 85 years. 


Comments. — Surface epithelioma oc- 


curred in most instances in the 50-70 years 
age group. The most frequent site of 
superficial epithelioma was on the face. 
Pathologically, the usual form was basal- 
cclled. Frequently the lesion started as a 
small ulceration or keratotic wart. In two 
instances malignancy developed on an old 
lupus which had been persistently and fre- 
quently treated with x-rays. In spite of the 
seemingly mild malignancy of the basal-cell 
type of epithelioma, some of the most de- 
structive lesions were in this group and per- 
sisted in spite of treatment by x-rays, ra- 
dium, or surgery. In most instances the 
lesion had been over-irradiated. A stud)' of 
this type of case suggested that the initial 
treatment failed because it was not intensive 
enough, and subsequent irradiations pro- 
duced more and more necrosis, associated 
with radiation vaccination. In one case 
malignancy and ulceration followed exces- 
sive exposure to diagnostic x-rays. In 
another, the malignancy developed following 
excessive x-ray treatments of keloids on a 
severe burn. In most instances death fol- 
lowed extensive destruction of the skin and 
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Fig. 17. Epithelioma of scrotum, with metastasis. 
Progressive growth in spite of x-ray therapy. Death. 


adjacent structures. The colored race is 
seldom affected by this type of lesion. 

CHART 8 


Hodgkin’s Disease 

Total number 21 

Male — 17 

Female 4 

Married 19 

Single 2 

White 21 

Colored 0 


Ages — Youngest, 26 years; oldest, 73 years. 

Results. — Improved, 5; unimproved, 7; dead, 9. 

Comments . — All cases were in an ad- 
vanced condition of the disease, most of 
them having been admitted because of gen- 
eral weakness. Positive biopsy was had in 
every case. Most often the condition ex- 
hibited a generalized swelling of the lymph 
glands of the neck, axilke, and inguinal 
areas. There were two cases of abdominal 
Hodgkin’s. Several had associated enlarge- 
ment of the spleen and mediastinal nodes 
along with generalized superficial adenopa- 
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th\. One case showed Hodgkin’s nodules 
in the skin along with involvement of bone. 
All but one case were treated with high volt- 
age x-ray therapy, some requiring addi- 
tional supportive treatment by blood trans- 
fusions Treatment was effective in those 
cases that received protracted multiple doses 
of x-rays over a long period of time. The 
one case not treated was too far gone for 
an} therapy. 


chvrt 8-v 

Thyroid Cates 
Total number 
Male 
Female 
White 
Colored 
Married 
Single 

Ages — Youngest, 41 years, oldest, 69 years 
Previous Treatment — One had had radium 
therapy , 6 had had operation , 2 had had x-ray 
therapy 

Results — Improv ed, 2, unimproved, 2; dead, 3 


Comments — Malignancy of the thyroid 
occurred almost equal!}' in the two sexes 
Diagnosis was made in all cases by biopsy. 
Six patients had had previous partial thy- 
roidectomy In one case only could pallia- 
tive irradiation be employed In two cases 
x-ray therapy vv as used following operation 
All patients were treated at the Cancer Hos- 
pital with x-ray therapy, of whom only two 
were improved. In our opinion pre-opera- 
tive x-ray therapy might have produced bet- 


ter results, as it has done in our other clinics 
where this method has been pursued 


- CHART 9 

sarcomas 
Total number 
Types 

MeUnosarcoma 
Myosarcoma 
Fibrosarcoma 
My xosarcoma 
Lymphosarcoma 
Osteochond roma 
Bone sarcoma 
Uterus — sarcoma 
Cem\ — sarcoma 
Liver — sarcoma 
Bone Sarcoma 
Skull 
Jaw 

Antrum 

Rib 

Humerus 

Ilium 

Femur 

Tibia 

Foot 

Results— Improved, 2, unimproved, 


57 

4 

3 

- 10 
1 

13 

1 

20 

3 

1 

1 

1 

1 

1 

1 

2 

3 

7 

2 

2 

19, dead, 36 


Comments The most frequent type of 
sarcoma seen m our senes was osteogenic 
bone sarcoma Diagnosis was made in 
most cases b\ the roentgen examination, 
confirmed in some instances b\ operation 
either simple exploratory or amputation’ 
Pathological fracture occurred in several 
cases, especially cases m which the femur 
was involved (7 instances) I n some cases 
irradiation stayed for a short period of time 
the progress of the disease I n most cases 
however, it was not effective nor was sur- 




Fir 19. Epithelioma of face, treated by icpe.ited 
way doses; rccurtence; icpcated x-ray and radium 
tieatments; extensive persistent necrosis; radiation 
Death 


gieal interference possible. Of the 20 pa- 
tients, 14 died soon after treatment had 
been instituted, while the others remained 
unimproved. 

The 13 cases of lymphosarcoma were all 
pi oven by operation. The most frequent 
type of imolvement was that of the cervical 
lymph nodes (5 cases); inguinal and retro- 
peritoneal nodes (2 cases each), and the 
back, tonsil, intestine (1 each). There was 
one case of generalized lymphosarcoma. 
All hut one patient were over 35 years of 
age, and all were in advanced stages of the 
disease when admitted to the Cancer Hos- 
pital. The intestinal case was a white male, 
aged 37, and the lesion involved the small 
intestine, which had been resected. X-ray 
thetapy was employed in all cases but gave 
only tempoiary ielief. Of the 13 cases, 10 
died. 

Intubation for fibrosarcoma was onlv 
slightly effective, because patients were re- 
ferred for this form of treatment in an ad- 
vanced stage of the disease following opera- 



tor 20 Epithelioma of skin — unusual epithelioma 
of face and hands Persistent extension in spite of 
radium therapy' 


tion for removal of tumor growth. Most 
lesions involved the fascia of the back. 

Myosarcoma in two cases involved the 
nose; both weie operated upon. The third 
case involved muscle of the face. X-ray 
therapy was used post-operativclv in all 
cases, with little effect. 

The three cases of uterine and one case 
of cervical sarcoma were diagnosed only fol- 
lowing curettage. All four cases were ad- 
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Fig 18 Epithelioma of face, treated by radium, x-rays, and plastic surgery , persistent recurrence and 
necrosis, loss of ear. Death 


thy. One case showed Hodgkin’s nodules 
in the skin along with involvement of bone. 
All but one case were treated with high volt- 
age x-ray therapy, some requiring addi- 
tional supportive treatment by blood trans- 
fusions Treatment was effective m those 
cases that received protracted multiple doses 
of x-rays over a long period of time. The 
one case not treated was too far gone for 
any therapy. 


chart 8-^ 

Thu oid Cases 
Total number 
Male 
Female 
White 
Colored 
Married 

fives— Youngest, 41 years; oldest, 69 years 
Previous Treatment — One had had radium 
therapy , 6 had had operation ; 2 had had -x-ray 

th Results— Improved, 2, ummprcned, 2; dead, 3 

Comments — Malignancy of the thyroid 
occurred almost equally in the two sexes 
Diagnosis was made in all cases by biopsy 
Six patients had had previous partial thy- 
roidectomy . In one case only could pallia- 
tive irradiation be employed In two cases 
x-ray therapy was used following operation. 
All patients were treated at the Cancer Hos- 
pital with x-ray therapy, of whom only two 
were improved In our opinion pre-opera- 
tive . x -rav therapy might have produced bet- 


ter results, as it has done in our other clinics 
where this method has been pursued 

CHART 9 

Sarcomas 

Total number 57 

Types 

Melanosarcoma d 

Myxosarcoma _ j 

Fibrosarcoma 10 

Myxosarcoma 1 

Lymphosarcoma ]J 

Osteochondroma 1 

Bone sarcoma 20 

Uterus — sarcoma _ 3 

Cervix — sarcoma 1 

Liver — sarcoma 1 

Bone Sarcoma 

Skull 1 

Jaw 1 

Antrum j 

Rib _ 1 

Humerus 2 

Ilium - 3 

Femur •} 

Tibia 2 

Foot 2 

Results — Improi ed, 2, timmpnned, 19, dead, 36 

C onimcnts — The most frequent type of 
sarcoma seen in our series* \\ as osteogenic 
bone sarcoma Diagnosis was made in 
most cases by the roentgen examination, 
confirmed in some instances in operation, 
either simple explorator) or amputation 
Pathological fracture occurred m several 
cases, especially cases in which the femur 
was involved (7 instances) In some cases 
irradiation stayed for a short period of time 
the progress of the disease In most cases, 
however, it was not effective nor was sur- 
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ance of Dr. Caroline R. Martin, to whom 
my grateful thanks are due. 

conclusions 

This study has emphasized that cancer, as 
an important cause of death, leaves no race 
immune from it. From the study of spe- 
cial types of certain classes of cancer among 
races, for example, cancer of the cervix is 
infrequently found among Jewish women, 
and cancer of the skin, mouth, and tongue 
quite uncommon among the colored race. 
Few men have cancer of the breast. 

We also find that the control of cancer 
depends on how early the condition is diag- 
nosed, and how soon appropriate treatment 
is instituted. To be effective, treatment, 


whether surgery or irradiation or a combina- 
tion of both, must be intensive and must be 
properly administered at the outset. Sec- 
ondary treatments are seldom effective. 

In order of frequency in our series, 
malignancy involved the different organs of 
the body as follows: Cervix, 17 per cent; 
breast, 11.9 per cent; stomach, 8.7 per cent; 
rectum, 8.4 per cent; tongue, 4.8 per cent; 
face, 4.8 per cent; prostate, 4 per cent; 
ovary, 3 per cent; esophagus, 2.1 per cent. 
The other organs were less frequently in- 
volved. 

A large properly organized custodial hos- 
pital is necessary for the care of cancer pa- 
tients and when so established may succeed 
in improving many cases committed to its 
care. 


THERAPEUTIC FEVER PRODUCED BY DIATHERMY 1 

ITS PRESENT DEVELOPMENTS AND FUTURE POSSIBILITIES 
By J. CASH KING, M.D., Memphis, Tennessee 


B EFORE discussing the diathermic 
method of producing therapeutic 
fever, it will be necessary to consider 
in a general way some of the facts pertain- 
ing to fever itself. 

Fever is a reaction within the body char- 
acterized bv certain symptoms and signs, the 
most outstanding of which are an elevation 
of the general tody temperature and an in- 
creased metabolic rate. These reactions rep- 
resent an imbalance of those physical and 
chemical mechanisms which maintain the 
normal temperature of the tody in health. 
The physical operates through the sym- 
pathetic nervous system, controlling heat 
dissipation from the body hv its vasomotor 
effect on the peripheral arterioles. The 
chemical increases or decreases the amount 

before the Uathologtc.il Society of North America, 
•it the Sncjstcrrtth Annual Meeting, at St- Louis Now 30- 

!>rc 4 . J031. 


of heat production through metabolic pro- 
cesses. 

BENEFICIAL EFFECTS OF FEVER 

Within the last decade, medical science 
lias recognized that pyrexia is a defense re- 
action which protects the tody against in- 
jurious agents by facilitating the production, 
and hastening the action, of substances or 
specific antibodies found in the body that 
combat bacteria and their toxic products. 
It is apparent that other factors are also at 
work in induced pvrexia. Sustained high 
temperature causes peripheral vasodilata- 
tion. and has a direct thermic effect on the 
causative infectious organisms. 

Roily and Meltzer (1), as well as others, 
have found that animals kept at a high tem- 
perature in a thermostat room develop a 
much more effective defense against intoxi- 
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Fig. 21. Hodgkin’s disease; progressive involve- 
ment in spite of extensive and persistent x-raj' ther- 
apy. Death. 


vanced and died in spite of intensive irradia- 
tion. 

The melanosarcomas involved the eye in 
two cases, and the skin in two cases. Sur- 
gical interference plus irradiation was un- 
successful in controlling the eye lesions. 
The skin cases involved the limbs, with gen- 
eralized metastases. Irradiation was of no 
avail in any of the cases. 



Fig. 22. Melanosarcoma of foot; metastasis to 
inguinal area. Recurrence following local removal 
and cauterization. Death. 


CHART 10. — PATIENTS IN CANCER HOSPITAL, 
OCTOBER, 1932 

Epithelioma, scalp 

Epithelioma, forehead 

Epithelioma, face 

Malformation, face — 

Cancer, skin 

Epithelioma, skin (abdomen) 

Cancer, cervical gland 

Burn of neck. 

Epithelioma, lip 

Epithelioma, cheek 

Epithelioma, mouth - 

Epithelioma, tongue 

Luetic ulceration, tongue 

Mixed tumor, left parotid 

Cancer, antrum 

Cancer, mandible 

Cancer, pharynx — 


Cancer, tonsil 

Cancer, larynx — 2 

Cancer, thyroid - 2 

Cancer, lung - - 29 

Cancer, breast - 3 

Cancer, esophagus 53 

Cancer, stomach - 1 

Cancer, colon 


Cancer, sigmoid 2 

Cancer, rectum 20 

Cancer, anus 1 

Rectal fistula 1 

Rectal abscess 1 

Cancer, ovary. 5 

Cancer, uterus 1 

Cancer, cervix 40 

Cancer, vulvie 1 

Cancer, bladder 5 

Cancer, prostate.. - 14 

Cancer, scrotum 1 

Cancer, testicle — 1 

Epithelioma, penis 3 

Hyponephroma - 1 

Osteosarcoma, face 1 

Sarcoma, femur 1 

Hodgkin’s disease 2 

Kaposis disease 2 

Mycosis fungoidcs 1 

Tumor, brain - — 1 


In the preparation of the statistical figures 
cited in this study I had the valuable assist- 
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ance of Dr. Caroline R. Martin, to whom 
my grateful thanks are due. 

CONCLUSIONS 

This study has emphasized that cancer, as 
an important cause of death, leaves no race 
immune from it. From the study of spe- 
cial types of certain classes of cancer among 
races, for example, cancer of the cervix is 
infrequently found among Jewish women, 
and cancer of the skin, mouth, and tongue 
quite uncommon among the colored race. 
Few men have cancer of the breast. 

We also find that the control of cancer 
depends on how early the condition is diag- 
nosed, and how soon appropriate treatment 
is instituted. To be effective, treatment, 


whether surgery or irradiation or a combina- 
tion of both, must be intensive and must be 
properly administered at the outset. Sec- 
ondary treatments are seldom effective. 

In order of frequency in our series, 
malignancy involved the different organs of 
the body as follows: Cervix, 17 per cent; 
breast, 11.9 per cent; stomach, 8.7 per cent; 
rectum, 8.4 per cent; tongue, 4.8 per cent; 
face, 4.8 per cent; prostate, 4 per cent; 
ovary, 3 per cent; esophagus, 2.1 per cent. 
The other organs were less frequently in- 
volved. 

A large properly organized custodial hos- 
pital is necessary for the care of cancer pa- 
tients and when so established may succeed 
in improving many cases committed to its 
care. 


THERAPEUTIC FEVER PRODUCED BY DIATHERMY 1 

ITS PRESENT DEVELOPMENTS AND FUTURE POSSIBILITIES 
By J. CASH KING, M.D., Memphis, Tennessee 


B EFORE discussing the diathermic 
method of producing therapeutic 
fever, it will be necessary to consider 
in a general way some of the facts pertain- 
ing to fever itself. 

Fever is a reaction within the body char- 
acterized by certain symptoms and signs, the 
most outstanding of which are an elevation 
of the general body temperature and an in- 
creased metabolic rate. These reactions rep- 
resent an imbalance of those physical and 
chemical mechanisms which maintain the 
normal temperature of the body in health. 
The physical operates through the sym- 
pathetic nervous system, controlling heat 
dissipation from the body by its vasomotor 
effect on the peripheral arterioles. The 
chemical increases or decreases the amount 

'Read before the Radiological Society of North America, 
at the Seventeenth Annual Meeting, at St. Louis. Nov. 30- 
ttcc. 4, 1031. 


of heat production through metabolic pro- 
cesses. 

BENEFICIAL EFFECTS OF FEVER 

Within the last decade, medical science 
has recognized that pyrexia is a defense re- 
action which protects the body against in- 
jurious agents by facilitating the production, 
and hastening the action, of substances or 
specific antibodies found in the body that 
combat bacteria and their toxic products. 
It is apparent that other factors are also at 
work in induced pyrexia. Sustained high 
temperature causes peripheral vasodilata- 
tion, and has a direct thermic effect on the 
causative infectious organisms. 

Roily and Meltzer (1), as well as others, 
have found that animals kept at a high tem- 
perature in a thermostat room develop a 
much more effective defense against intoxi- 



448 


RADIOLOGY 


* u 



Fig. 21. Hodgkin’s disease; progressive involve- 
ment in spite of extensive and persistent x-ray ther- 
apy. Death. 


vanced and died in spite of intensive irradia- 
tion. 

The melanosarcomas involved the eye in 
two cases, and the skin in two cases. Sur- 
gical interference plus irradiation was un- 
successful in controlling the eye lesions. 
The skin cases involved the limbs, with gen- 
eralized metastases. Irradiation was of no 
avail in any of the cases. 



Fig. 22. Melanosarcoma of foot; metastasis to 
inguinal area. Recurrence following local removal 
and cauterization. Death. 


CHART 10. — PATIENTS IN CANCER HOSPITAL, 
OCTOBER, 1932 


Epithelioma, scalp 2 

Epithelioma, forehead 1 

Epithelioma, face 4 

Malformation, face — 1 

Cancer, skin 1 

Epithelioma, skin (abdomen) 1 

Cancer, cervical gland — 1 

Burn of neck. 1 

Epithelioma, lip 7 

Epithelioma, cheek 0 

Epithelioma, mouth 5 

Epithelioma, tongue 5 


Luetic ulceration, tongue.. 
Mixed tumor, left parotid. 

Cancer, antrum 

Cancer, mandible — 

Cancer, pharynx 

Cancer, tonsil - 

Cancer, larynx 

Cancer, thyroid 

Cancer, lung 

Cancer, breast - 

Cancer, esophagus — 

Cancer, stomach 

Cancer, colon 


Cancer, sigmoid 

Cancer, rectum 

Cancer, anus 

Rectal fistula 

Rectal abscess 

Cancer, ovary. 

Cancer, uterus 

Cancer, cervix 

Cancer, vulvie 

Cancer, bladder 

Cancer, prostate 

Cancer, scrotum 

Cancer, testicle 

Epithelioma, penis . 

Hyponephroma 

Osteosarcoma, face. 

Sarcoma, femur 

Hodgkin’s disease .. 

Kaposis disease 

Mycosis fungoides... 
Tumor, brain 


2 

20 

1 

1 

1 

5 

1 

40 

1 

5 

14 

1 

1 

3 

1 

1 

1 

2 
2 

1 

1 


In the preparation of the statistical figures 
cited in this study I had the valuable assist- 
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comfort to the patient. The refinement of 
control permits the duplication of tempera- 
ture curves. By the use of a special voltage 
divider, constructed by H. D. Roop, two pa- 
tients can be treated at the same time, which 
reduces the time and expense to almost one- 
half. 2 

The electrodes must be as large as pos- 
sible, must fit snugly to the skin surface of 
the patient, and should be placed so that the 
distance between the anterior and posterior 
electrodes is equal at all points. Our elec- 
trodes, which almost completely cover the 
anterior and posterior surfaces of the torso, 
are held in place by a jacket fastened with 
elastic straps. It is not necessary to use any 
conductive material on the electrode sur- 
face. 

Treatment is carried out by placing the 
patient in bed, carefully applying the elec- 
trodes, and then insulating the body and ex- 
tremities against heat dissipation by wrap- 
ping him thoroughly in rubber sheets and 
blankets. Rubber sheets are required be- 
cause of the profuse sweating that occurs 
during the treatment. Since the patient ex- 
periences considerable discomfort when the 
temperature reaches 102 or 103° F., from 
3 to 6 gr. sodium amytal per rectum are 
given immediately preceding treatment. If 
at any time during the treatment other seda- 
tives are necessary, we advise the use of an 
H.M.C. tablet No. 1, rather than morphine 
sulphate alone, because of the depressing 
effect which the latter has on respiration. 

The current is gradually increased to 
reach from 5,000 to 7,000 ma. by the end of 
15 minutes. This milliamperage is main- 
tained until the temperature is within one 
degree of the desired elevation, and the cur- 
rent is then cut off. The rise is slow at first, 
but 104° F. is usually reached by the end of 
one hour. The temperature, pulse, and res- 
piration are recorded before the treatment 

3 An illustration of this device appeared in an article by 
J- F. Hamilton, “The Super-power Diathermy Machine with 
an 'Output Divider/ " Radio logy, January, 1932, XVIII 


is begun, each 15 minutes during the contact 
of the current, and thereafter until the tem- 
perature returns to normal. Thorough wrap- 
ping of the patient prevents any appreciable 
fall in the temperature during a period of 
two hours after the current is cut off. How- 
ever, if a fall does occur, the current can 
again be turned on for short periods. To 
lower the temperature of the patient, all or 
part of the insulation may be removed. 

PATHOLOGIC PHYSIOLOGY OF PYREXIA 

When the heat-producing currents are 
passed through the highly vascular tissues of 
the chest and abdomen, the temperature of 
the blood in these regions is elevated. As 
the heated blood reaches the heat-regulating 
centers of the brain, the latter attempt cool- 
ing of the blood through the physical regu- 
latory processes. Marked dilatation of all 
peripheral vessels occurs, the skin becomes 
very hyperemic, and sweating is profuse. 
Dissipation of the heat is prevented by the 
body insulation. As a consequence, the blood 
returns at a higher temperature than normal, 
only to be reheated and again circulated. 
The increased pulse rate further augments 
dilatation of the peripheral vessels, with in- 
creased rate of blood flow to and from the 
heart. After a certain degree of fever is 
induced, the increased metabolism, with gen- 
eral augmentation of the chemical processes 
in the bod}', materially assists in heat pro- 
duction, as is shown by the continued rise in 
temperature after the current is cut off. In 
other words, a recapitulation of the history 
of events which occur in infectious disease 
characterized by pyrexia is enacted and 
maintained. The essential difference between 
the vascular reactions of the two is principal- 
ly quantitative. 

Syphilis . — Thermic fever produced by di- 
athermy has been used in all forms of svph- 
ilis, but more extensively in the treatment 
of paresis. The lesions in syphilis repeat the 
essential pathology of the primarv lesion, 
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cations and infections than those left outside 
at ordinary temperatures. By injecting 
small doses of bacteria or toxins as they oc- 
cur in diseases, the heated animals show 
many advantages over the controls by liv- 
ing longer ; many of them survive doses that 
inevitably kill the control animals. 

It is true that infectious diseases, accom- 
panied by rise of temperature, are self-limit- 
ing. On the other hand, it is equally evident 
that afebrile infections are not self-limiting. 
Syphilis, gonorrheal infections, and the ar- 
thritides are included in this category. Ef- 
forts to control these with artificial fever 
produced by diathermy have met with note- 
worthy success. 

Repeated experiments by Bessemans (2) 
have proved that temperatures of 40° C. for 
two hours, or 42° C. for one hour, have an 
intense destructive action upon emulsions of 
active syphilitic virus, prepared from specific 
lesions of animals or man. If the syphilitic 
testicles of rabbits are treated with heat in 
the form of a continuous bath at these tem- 
peratures, the orchitic primary manifesta- 
tions of syphilis are cured with certainty, 
without apparent danger to the organ or the 
general organism. The treponema become 
immobile and disappear after 24 hours or 
more, and the tissues of the organ rapidly 
resume their normal microscopic aspect. 

According to the work of Corbus and 
O’Connor, reported by Pugh (3), higher 
temperatures — from 46 to 47° C. for from 
20 to 40 minutes are necessary for the de- 
struction of the gonococcus, either in vivo 
or in vitro. 

METHODS OF INDUCING THERAPEUTIC 
FEVER 

You are already familiar with most of the 
methods of inducing fever used m the past ; 
for this reason they will not be discussed 
in detail here. Among these may be men- 
tioned malarial inoculation, infection of the 
patient with rat-bite fever and relapsing 


fever, and injection of foreign proteins, vac- 
cines, and other toxic substances. 

Some of the chief objections to these pro- 
cedures are: 

1. They necesitate giving the patient a 
disease which may be difficult to cure, and, 
in some instances, do irreparable injury to 
the vital organs of the body. 

2. The desired strain of plasmodia, or 
other infectious agent, often is not available. 

3. In many cases, the febrile paroxysms 
stop spontaneously before the desired reac- 
tion is produced. Others may have only 
slight elevations in temperature, rather than 
the typical febrile paroxysms. 

4. One has no means of controlling the 
intensity and severity of the febrile attacks 
without stopping them altogether. 

5. Medicinal treatment and some of the 
febrile diseases cannot be used simultane- 
ously. 

6. They ofter no means of producing 
localized temperature of sufficient intensity 
to kill organisms such as the gonococcus. 

In an effort to overcome these difficulties, 
a new method of inducing therapeutic fever 
has been presented in the last three years. I 
refer to hyperthermia, induced by the high 
frequency diathermy machine, a form of 
treatment devised by H. D. Roop and the 
author in 1928. It was first employed in the 
treatment of paresis at the Western State 
Hospital in Bolivar, Tennessee, by Dr. E. 
W. Cocke and the author (4) and the re- 
sults and technic were reported in 1929. As 
the technic has been somewhat modified 
since our first report, I fee! that it should be 
reviewed at this time. 

TECHNIC 

A diathermy machine of the vario-fre- 
quency type, capable of producing and main- 
taining a load of 10,000 ma., is essential. 
The high capacity machines make it possible 
to bring about the desired elevation in tem- 
perature in much shorter time, with less dis- 
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general diathermic fever. The active elec- 
trode for introduction into the urethra, cer- 
vix, or fornices, is small, and of the Chap- 
man, Corbus, or Peacock type. A thermo- 
phore is provided for a thermometer, so that 
an accurate temperature may be maintained 
and observed. The method is more suitable 
for the treatment of gonorrhea in the fe- 
male. Unfortunately, in the male, the sen- 
sitivity of the urethra will not permit of a 
temperature of sufficient intensity to accom- 
plish the desired end-result. 

Thrombo-angiitis Obliterans . — The prin- 
cipal objection to foreign proteins, as used 
by most therapists in the treatment of this 
disease, is that the associated chills and 
vasoconstriction cause the patient much pain 
and are conducive to thrombosis. Diather- 
my offers the best means of inducing thera- 
peutic fever in this condition by dilating the 
capillary bed to the fullest extent without 
an initial vasoconstriction. Consequently, 
relief of pain, claudication, and healing of 
superficial ulcers occur without risk of seri- 
ous complications. 

Bronchial Astlnna . — Leopold and Stew- 
art (8), Miller and Piness (9), and Fein- 
berg, Osborne and Af remow (10) have ob- 
served that, in chronic bronchial asthma, in- 
tercurrent febrile reactions of a certain in- 
tensity frequently produce complete clinical 
remissions which last throughout the fever 
and for some time afterward. These au- 
thors have reported 31 cases in which they 
induced febrile reactions with diathermy in 
an effort to bring about similar clinical re- 
missions without the use of infective 
agents. The results have been encouraging, 
but in all cases they were not equal to those 
observed in intercurrent febrile diseases. In 
many, the height, duration, and frequency 
of the induced fever reactions did not simu- 
late the temperature curves observed in dis- 
ease. nor were they wholly in accord with 
the diathermic treatments usually employed. 
The improvement seen in these cases was, 
perhaps, due to the effect of diathermy on 


the sympathetic nervous system, which 
brought about dilatation of the bronchioles, 
and probably altered the sensitivity to cer- 
tain substances. It is hoped that the proper 
temperature curves will be found on further 
study, as well as those types of cases in 
which the treatment is most effective. Thus, 
another useful agent to combat this preva- 
lent and dreaded disease may be perfected. 

Multiple Sclerosis . — In a recent publica- 
tion, Schmidt and Weiss (11) report their 
observations with diathermic fever in the 
treatment of sub-combined degenerations, 
encephalitis, and multiple sclerosis. They 
state that probably their best results were 
obtained in multiple sclerosis, in which such 
symptoms as spastic paraplegia, intention 
tremors, ataxia, and vesical disturbances 
were remarkably improved. Other signs, 
such as scanning speech, nystagmus, and op- 
tic atrophy, were not markedly benefited. 
They observed remissions that simulated, or 
might prove to be, a cure, and their results 
in this disease far exceeded their expecta- 
tions. Achievements in the other two men- 
tioned conditions were less encouraging. 

Chorea . — Since Sutton (12) reported 
gratifying results obtained in the treatment 
of chorea by induction of fever with vac- 
cines, this disease also may be added to the 
list of those which may be amenable to dia- 
thermic therapy. 

SUMMARY 

1. The value of febrile reactions as a 
therapeutic measure can no longer be denied. 

2. The appreciation of the ultimate con- 
sequences of this form of treatment is de- 
pendent on one’s knowledge of the physio- 
logic changes produced by hyperthermia, as 
well as an understanding of the pathology of 
the disease to which heat is applied. 

3. The diathermic method has many ad- 
vantages over other procedures previously 
used to bring about the desired febrile re- 
actions. Better results have been made pos- 
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the hard chancre. These changes are pre- 
dominantly vascular and perivascular, con- 
sisting of lymphoid and plasma-cell infiltra- 
tions. The ischemia produced by the reduc- 
tion in the caliber of the lumina of the ves- 
sels ultimately results in chronic fibrosis, 
which is the chief end-result of all sy r ph- 
ilis (5). These treatments combat syphilis, 
not only through the spirocheticidal effect 
of heat upon the organisms, encased as they 
are in fibrous connective tissue, but they also 
alter the pathologic changes themselves by 
sustained vasodilatation, which increases the 
blood supply to the ischemic area. 

Since febrile reactions have been most 
successfully used in paresis, our initial ap- 
plication of hyperthermia was in this dis- 


ease. The results in our first series of cases 
were better than those obtained with the use 
of malarial injections, and our subsequent 
cases, as well as those reported by others, 
have shown an increasingly greater percent- 
age of remissions. By averaging all of the 
cases reported to date, we note that 58 per 
cent have shown remissions. 

The treatment has been employed with 
equal success, but less extensively, in other 
forms of neurosyphilis. 

In an effort to render the treatment more 
effective, and possibly to offer a complete 
cure for the disease, we recommend intra- 
venous antisyphilitic medication just preced- 
ing the febrile reaction. When used togeth- 
er* hyperthermia, vasodilatation, and medi- 
cation within the blood stream augment each 
other without any additional toxicity. That 
is to say, the specific drug is brought m 
better contact with the seat of most active 
pathology by virtue of the vascular dilata- 
tion, and, in this way, the drug has access 
to the causative organisms at a time when 
the resistance of the latter is already pe- 
ered by the elevated temperature. Any feb- 
rile reaction caused by the antecedent medi- 
cation is observed during the routine re- 


Pemberton (6) has shown that the temper- 
ature of the peripheral tissues, particularly 
of the extremities, is subnormal, due to im- 
paired circulation through the capillary bed 
in these tissues. He has demonstrated the 
effect of impaired circulation on bony struc- 
tures by experiments on dogs. After tying 
off the blood supply to the patella, he ob- 
served changes in this bone similar to those 
occurring in arthritis. A lowered basal 
metabolic rate, averaging minus 20, accom- 
panies arthritic changes in the joints. Dia- 
thermic fever, by increasing the blood flow 
through the capillary bed and inducing a 
high metabolic rate, directly antagonizes the 
incident pathologic process. Our work with 
diathermy in this disease, both in chronic 
hypertrophic and atrophic cases, has been 
rewarded with most striking results. Even- 
patient has noticed some relief of pain, an 
increased motion of joints, improved color 
of skin, and a state of general well-being. 
When recurrences have been observed after 
a quiescent period of three months or long- 
er, we believe they have been caused by too 
prolonged intervals between the treatments. 
We advocate the continued use of treatments 
long after complete relief has been obtained, 
and a gradual increase of the length of time 
between treatments. Other established ther- 
apeutic measures should he combined with 
this procedure. 

Gonorrheal Infections . — Heat is one of 
the oldest forms of therapy for gonorrheal 
infection. Until recently, however, few, if 
any, cases have been cured by heat alone. It 
must be remembered that, in this disease, 
elevations of the general body temperature 
are insufficient; to destroy the gonococcus, 
they must be supplemented by a localized 
thermic fever of from 46 to 47° Centigrade. 
Duncan (7) has described the most useful 
means of inducing local temperature of this 
intensity; its success is dependent upon the 
size and arrangement of the indifferent or 
body electrodes. This method is somewhat 
similar to that of electrode application in 
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not only prevents sparking from electrodes to 
skin, but also permits the operator to raise the 
current rapidly to its maximum. Secondly, 
due to the large size and distribution of the 
electrodes, only one-half of the recommended 
milliamperage is applied per square inch of 
active electrode surface. This safety factor 
minimizes the risk of burns in the hyperten- 
sive cases and reduces the possibility of syn- 
cope in the hypotensive. No specialized skill 
is essential to the proper use of the machine, 
as trained technicians can operate it satisfac- 
torily. 

The results obtained to date in the treat- 
ment of syphilis, especially paresis, are com- 
mensurate with those secured from malarial 
inoculations. While the technic of the mala- 
rial injections is quite simple, it is not always 
the simplest procedure which is the best. 
Once established, collateral infections are 
sometimes quite difficult to abolish. It must 
be emphasized that the injection of viable 
pathogenic organisms of any character to in- 
duce pyrexia in afebrile diseases is hazardous. 
Pilcz reported 141 cases of paresis treated by 
malarial inoculation during 1919 and 1920, 
with 51 complete remissions. However, 15 
of the patients died under treatment. The 
mortality from the use of diathermy is almost 
negligible. Moreover, atypical febrile reac- 
tions, such as may occur from malarial treat- 
ment, are of no benefit in the destruction of 
spirochetes in the body, encysted as they are 
by fibroblastic proliferation. 

In conclusion, while the use of thermic 
fever in the treatment of thrombo-angiitis ob- 
literans, bronchial asthma, and multiple scle- 
rosis is yet in the experimental stage, I must 
say that chronic rheumatoid arthritis and 
gonorrheal infections, the latter in the female, 
are quite amenable to pyretotherapy, and the 
results obtained are second only to those in 
ncurosyphilis itself. 

Dr. Lewis G. Allen (Kansas City, Kan.) : 
I have had no personal experience with this 
type of endeavor. One of our group has been 
doing some work and for that reason I would 
like to ask Dr. King a question. 

Regarding the application of the two elec- 
trodes to patients of varying habitus, it struck 


me that the electrode applied to the chest of 
the patient with a scaphoid abdomen was 
much further away than the electrode applied 
to the abdomen. At least, I have argued with 
my associates that there should be some dif- 
ference in the size of the two electrodes or a 
resistance cut in between the upper and lower 
electrodes, to compensate for the difference in 
thickness of the patient's abdomen in compari- 
son with the thickness of the chest. Likewise, 
it would appear, from the technical standpoint 
at least, that, in the patient with the large 
abdomen, the electrodes applied to the abdo- 
men would be further away than those applied 
to the chest. Are these factors of significance? 

Is the criterion of a falling blood pressure 
incident to the inception of the high tempera- 
ture of as great importance as has been re- 
ported? 

Dr. C. E. Piersall (Reno, Nev.) : I want 
to ask how long it takes to get results in 
chorea, which I have seen clear up by use of 
the ordinary diathermy machines. 

I noticed in Palo Alto, Calif., a new type of 
diathermy machine which is made with ther- 
mionic tubes. I cannot tell you the way it is 
hooked up, but there is no spark gap or fre- 
quency. It produces a very smooth current 
and you can run the current higher than with 
the ordinary high capacity diathermy machine 
and very quickly. 

A machine of this type is being used by Dr. 
Powers, of Palo Alto, which may be some- 
thing to prove of interest to all of you in the 
future. 

Dr. King (closing) : Skin burns produced 
by electrodes have not been a troublesome fac- 
tor in our own work since we began the use 
of extremely large electrodes. However, I 
do know that these burns still occur occasion- 
ally with some users of this form of treat- 
ment. They can be avoided if the anterior 
electrode is made as much as 25 per cent 
larger than the posterior electrode and if care 
is used in applying the electrodes to the body 
of the patient. 

Another point in technic that I want to em- 
phasize is the necessity of careful observation 
of the patient, with frequent checks on the 
temperature, pulse, and respiration at all times 
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sible by the improvement in apparatus and close study and conservative reporting of 
technic. results. 


4. The results obtained with diathermic 
fever in paresis indicate that it is the treat- 
ment of choice at the present time. Pyrexia 
causes profound dilatation of the arterioles 
and capillary bed, which are the seat of the 
most active pathologic changes in syphilitic 
infections By giving intravenous anti-syph- 
ilitic medication immediately before dia- 
thermy, we are able to combat the disease at 
a time when its pathologic processes are al- 
tered and the resistance of the treponema is 
lowered by the high temperature. Thus we 
hope to cure the disease in its incipiency, or 
at least to prevent the serious complications 
of latent syphilis 

5. The improvement observed in chron- 
ic arthritis so far has been most encourag- 
ing. We attribute this to the changes in the 
existing pathologic process brought about 
by the reactions to fever. 

6. In gonorrhea, diathermy combats the 
progress of the disease by the bactericidal 
effect of heat and through the increased 
vascularity, which hastens resolution of 
chronic processes. The proper application of 
the treatment in the female has brought 
gratifying results, but thus far its use in the 
male has not been so encouraging. 

7 Although a distinct improvement in 
symptoms is to be derived from the use of 
diathermy in the treatment of thrombo- 
angiitis obliterans, bronchial asthma, multi- 
ple sclerosis, and chorea, the results ob- 
tained up to now are not commensurate with 
those secured in the above-mentioned dis- 
eases We are hopeful, however, that fu- 
ture developments in technic will contribute 
to a greater success. 

CONCLUSIONS 


Therapeutic fever produced by diathermy 
has proved a valuable aid in the management 
of a number of diseases. The ultimate ac- 
complishments of this form of therap), 

Sis still in its infancy, will depend upon 
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DISCUWOX 

Dr W W Robinsox (Memphis, Term): 
Diathermy, with the superpower, vario-fre- 
quenev machine, offers a method of heat pro- 
duction deep within the tissues, undei a refine- 
ment of conti ol, which is almost perfect, and 
by means of which the exact ttpe of tempera- 
ture curve for each individual can be dupli- 
cated at will Theie is no danger of blister- 
ing the skin, for two reasons. First, the re- 
sistance for a given voltage with this type of 
machine is much less than in other types. This 
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creasing the slit ratio further produces an 
additional increase in the efficiency of the 
diaphragm. 

However, the slit depth can not be in- 
creased without producing impairment in 
definition, and therefore the present con- 
struction of a Potter-Buck}* diaphragm is 
such as to represent a balance between two 
extremes, in which the slit ratio permits a 
radical elimination of the scattered radiation 
without a great sacrifice in definition. To 
test these effects on definition, Wilsey pre- 
pared a set of gold-plated screens with a 
mesh-variation ranging from 110 to 280 
strands per inch. These were mounted in 
a row and used as a test object. The 
shadow of the finest mesh which could be 
resolved by the eye was determined after 
varying slit depth, slit width, the distance 
between the scattering material and film, and 
the distance of the test object above the slits. 
The distance between the object and the film 
was found to be of extreme importance; 
hence the necessity of reducing the distance 
between the cover of the diaphragm and the 
grid level, and the distance between the film 
and the grid. 

Because bakelite, or any other known 
radiotranslucent substitute, is flexible and 
yields under the influence of superincumbent 
weight, it is common practice to allow gen- 
erously for this in order to prevent friction 
between the cover and the grid during the 
grid stroke. 

Many movable Buck}* diaphragms have 
been prepared with mounting rails, and 
ample clearance must be allowed for a mo- 
bile unit of this kind. The writers have 
seen many in which the distance between the 
object and film was so great as to practically 
negate the beneficial effects of the Bucky. 
T he sacrifice in definition becomes sufficient 
to equal or outweigh the advantages of 
contrast accruing from the reduction in 
scattered radiation. 

We have long felt the need for a mobile 


Potter-Bucky unit, but we have been hesi- 
tant about constructing such a unit because 
of the difficulties arising in its construction 
in maintaining a short object-grid distance. 
Recently, we have been successful in solv- 
ing this difficulty, and the efficiency of this 
Bucky as regards elimination of scattered 
radiation and preservation of definition is 
the same as that of the diaphragm without 
the mobile feature. 

DESCRIPTION- OF THE MOBILE FEATURES OF 
THE POTTER-BUCKY DIAPHRAGM 

The slit ratio of this diaphragm 1 was ap- 
proximately 0.16 (slit depth of 0.95 cm. and 
slit width of 0.16 cm.). The thickness of 
each individual grid was approximately 0.01 
centimeter. The bakelite cover was re- 
moved. Ball-bearing rollers 5 were mounted 
at the four corners of the Bucky. Two of 
these for the front side of the table have a 
concave bearing surface for operation along 
a steel rail, with a convex upper bearing sur- 
face. The other two rollers have a flat 
bearing surface to track along a flat rail run- 
ning along the rear side of the table. These 
rails, which were machined in our shop, 
were prepared for mounting to a wooden 
table of the usual proportions for radi- 
ographic work (Fig. 1). They were 
mounted at such a level that, with the Bucky 
in place, there was approximately 0.9 cm. 
( Vs in.) between the top surface of the 
Bucky (with the cover removed) and the 
under surface of the table top. The table 
top of wood was 5-ply veneer, with a thick- 
ness of approximately 0.8 centimeter. This 
type of top was selected because of its rela- 
tive inflexibility and its low cost. 

The sag which such a top is certain to 
show causes no disturbance in the movement 
of the grid during exposure because of the 
generous allowance for operating space be- 

‘TI’AiIjalihracm, with its housing, was one obtained from 
the Lieoel-r Jarshetm Company. 

-Also obtained from the LiebebFlar^heirn Company. 
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during the fever reaction and until the tem- 
perature returns to normal. If this precaution 
is not observed— that is, if frequent checks of 
the temperature are not made after the current 
is cut off and until the temperature returns 
to normal — sooner or later serious accidents 
will occur. 

The fall in blood pressure observed during 
the treatment is undoubtedly due to the dilata- 
tion of the peripheral arterioles, which de- 
creases the resistance of the blood flow 
through the capillar}' bed. 

I, personally, have not had any experience 
with febrile reactions produced by diathermy 
in the treatment of chorea. In referring to 
this disease, I merely mentioned the results 
obtained by others with the use of vaccines. 


The radiotherm, which was mentioned In- 
Dr. Piersall, has been in use since 1929. With 
this apparatus, the patient is placed between 
two large condensers, thus eliminating the 
necessity of applying electrodes to his body. 
However, it is necessary to pass hot air over 
the patient's body in order to dry off the per- 
spiration as. fast as it forms. It has occurred 
to me that this hot air has a great deal to do 
with the elevation of the temperature of the 
patient. 

No doubt such points are being worked out 
by the men using these machines. In the near 
future, reports from these, and other experi- 
menters with the different methods of produc- 
ing a therapeutic fever, will enable us to 
choose the most simple and safe method. 


A STUDY OF THE CHANGES IN DEFINITION OCCURRING 
WITH THE BUCICY DIAPHRAGM OF THE MOBILE TYPE* 

A NEW DEVICE FOR CORRECTING THE CHIEF DEFECT RESULTING FROM ITS 

MOBILE CHARACTER 

By WALTER \Y. FRAY, M.D., and WILLIAM T. HILL 
From the Department of Medicine, Division of Radiology, of the University of Rochester 
School of Medicine and Dentistry and Strong Memorial Hospital, Rochester, New York 


HE Potter-Bucky diaphragm has 
found an increasing use due to its re- 
markable efficiency in eradicating scat- 
tered radiation over a large area of roent- 
genographic film. The writers can do no 
better than to call attention to the detailed, 
accurate analysis of the physical principles 
underlying this diaphragm by Wilsey 
(1922) (1). Briefly, these may be sum- 
marized as follows: Since the quality of 
the scattered radiation differs but little from 
the primary, the only effective method lies 
in its reduction by diaphragms, either by 
preventing its formation by limiting the 
volume of material irradiated, as in the case 
of a cone, or by screening it from the film 
after its formation by means of a diaphragm 
of the Potter-Bucky type placed between the 
source of the scattered radiation and the 
"T^epted for publ.cation July 5, 1912- 


film. Only the latter method permits the 
use of a large film. The efficiency of this 
diaphragm in removing scattered radiation 
has been found by Wilsey to be independent 
of the distance between the scattering mate- 
rial and the grid, and remains practically 
unaffected by the presence of the wood 
strips used in maintaining proper alignment 
of the lead grids. The ratio between the 
slit width and depth, on the other hand, was 
found to be of utmost importance. The 
greater the slit depth in proportion to its 
width, the more marked was its efficiency. 
To illustrate, the employment of a slit ratio 
of 0.2 (slit width equal to one-fifth of its 
depth) resulted in a reduction of the ratio 
of the diffuse to focal radiation from 4.9 
(without the diaphragm) to 0.65 with the 
diaphragm. This degree of reduction re- 
sults in an efficiency of 86 per cent. De- 
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Fig. 2. Ele\ating mechanism with eccentric cam 
and shoe. 

(approximately 1.3 cm., or in. in thick- 
ness) is at the level of the grids when the 
diaphragm is in place, and is used in order 
to strengthen this side of the table without 
increasing the distance between the under- 
side of the table and the grid level. The 
completely assembled table, with the Potter- 
Bucky diaphragm in place, is shown in 
Figure 4. 

DEFIXITION TESTS WITH AND WITHOUT 
DEVICE 

Method . — A preliminary set of films was 
obtained, using a set of wire mesh screens 3 
as a test object, with the same diaphragm, 
under the following conditions: (1) Ordi- 
nary Potter-Bucky diaphragm with bakelite 
cover; (2) mobile diaphragm without the 
elevating device, substituting the wood table 
top for the bakelite cover; (3) the same 
diaphragm under the same conditions, em- 
ploying the elevating device. The height of 
the test object above the bakelite top of the 
diaphragm or the table top was varied as 
follows: 0.0, 2.5, and 5 0 centimeters. 
Films were obtained both with and without 

5 We desire to express our imlcbteflne** to Mr Rex B 
Wikcy for the use of his gr-uletl *>et of gold plated, wire 
nush screens, ttt miking the prclitmnar) tests of the 
diaphragm Uis salmhle suggestions concerning this work 
are likewise appreciated 



Fig 3. Showing underside of the diaphragm with 
the elevating mechanism attached. The under sur- 
faces of the two shoes are noted at either end of 
the diaphragm housing. 

fluorescent screens. The same Coolidge tube 
of the radiator type with a round focal spot 
of 33 sq. mm. was used in all tests. The 
type and amount of scattered material (12.7 
cm., or 5 in., of water) rvas constant 
throughout all the experimental tests. The 
wire mesh screens were numbered from 1 
to 17, beginning with the coarsest. Direct 
exposure films of the test object without the 
diaphragm were likewise secured. 

The results are indicated in Table I. It 
will be noted that only the first five or six 
coarsest screens could be identified in the 
series without the fluorescent screens, and 
only the first three or four when fluorescent 
screens were employed. The grading of 
the wire screens was such as to prevent a 
finer analysis of the effects produced because 
of the type of grading at the coarse end of 
the series of screens. However, it is ap- 
parent that the films obtained on the mobile 
Bucky table, without the use of the elevat- 
ing device, do not equal in definition the 
ones obtained with the same diaphragm 
when made stationary with the usual bake- 
lite top. When screens are used, the defini- 
tion is so seriously impaired that these finer 
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tween the underside of the table top and the 
grid diaphragm. To test this point, dur- 
ing the construction of the unit, a short, 
stocky man 5 feet 6 inches in height and 
weighing 220 pounds was placed in the cen- 


the bearing surface of these cams operated 
directly against the rails and served to lift 
the entire diaphragm, with its rollers, from 
the track. During the movement of the 
diaphragm along the track these cams were 



Fig. 1. Table with rails (/f and £) serving as a track for the diaphragm, 
the top of the table and diaphragm have been removed The steel bar (C) 
used to strengthen the table, is at the level of the grids when the diaphragm 
has been ele\ated into position. 


ter of the table — there was no friction at 
any point along the entire run of the Bucky. 
But the presence of this wide space between 
the table top and the grid increases the ob- 
ject-grid distance. This, Wilsey has clearly 
demonstrated, materially decreases the def- 
inition. We wished to sacrifice nothing in 
definition in securing mobility, and an ele- 
vating mechanism was devised which raised 
the Potter-Bucky diaphragm from the 
tracks the necessary distance, so that the 
table top actually rested firmly upon upper 
edges of the Bucky housing. By means of 
this arrangement the conditions became 
practically the same as when the stationary 
bakelite top diaphragm was used. 

The elevating device, consisting of a steel 
rod (1.3 cm. or 0.5 in. in diameter) with 
eccentric cams as illustrated in Figure 2, 
was mounted in the under surface of the 
center of the Bucky housing by means of 
a steel strip. These cams measured approxi- 
mately 2.8 cm. (1J4 in.) in the longer diam- 
eter, and 1.9 cm. (0.75 in.) in the shorter 
diameter. During the first part of the work 


so mounted as to be free of the track. Be- 
cause of the tendency of the Bucky 
diaphragm to slide along the track when the 
thrust of the cam comes against the track 
during the act of elevating the diaphragm, 
shoes (big. 2) were devised with lower sur- 
faces to conform with the bearing surface 
of the rails, and with a fiat upper surface 
against which the cam acted. These shoes 
were fastened to the frame of the device by 
two steel pins on either side of the cam. A 
spring at the top of each pin held the shoes 
snugly down against the rail, preventing it 
from jumping the track when the diaphragm 
was moved. A le\ er handle was fastened to 
the near end of the steel rod, w-hich turns 
the cam. The leverage is such that the 
amount of pressure required at the handle, 
to successfully accomplish complete eleva- 
tion of the diaphragm, is slight The ap- 
pearance of the underside of the diaphragm, 
with the elevating de\ ice attached, is shown 
in Figure 3. 

The film trav slides out immediateh be- 
low the steel bar C in Figure 1 This bar 
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Fig. 2. Elevating mechanism with eccentric cam 
and shoe. 

(approximately 1.3 cm., or ]/ 2 in. in thick- 
ness) is at the level of the grids when the 
diaphragm is in place, and is used in order 
to strengthen this side of the table without 
increasing the distance between the under- 
side of the table and the grid level. The 
completely assembled table, with the Potter- 
Bucky diaphragm in place, is shown in 
Figure 4. 

DEFINITION TESTS WITH AND WITHOUT 
DEVICE 

Method . — A preliminary set of films was 
obtained, using a set of wire mesh screens 3 
as a test object, with the same diaphragm, 
under the following conditions: (1) Ordi- 
nary Potter-Bucky diaphragm with bakelite 
cover; (2) mobile diaphragm without the 
elevating device, substituting the wood table 
top for the bakelite cover; (3) the same 
diaphragm under the same conditions, em- 
ploying the elevating device. The height of 
the test object above the bakelite top of the 
diaphragm or the table top was varied as 
follows: 0.0, 2.5, and 5.0 centimeters. 
Films were obtained both with and without 

s We desire to expre*;* our mtMitc<lnc c s to Mr Rex B 
WtUcy for the use of his graded «et of gold plated, wire 
tiu^h screen", in making the preliminary tests of the 
diaphragm His \aluahlc suggestions concerning this work 
are likewise appreciated 



Fig, 3. Showing underside of the diaphragm with 
the elevating mechanism attached. The under sur- 
faces of the two shoes are noted at either end of 
the diaphragm housing. 

fluorescent screens. The same Coolidge tube 
of the radiator type with a round focal spot 
of 33 sq. mm. was used in all tests. The 
type and amount of scattered material (12.7 
cm., or 5 in., of water) was constant 
throughout all the experimental tests. The 
wire mesh screens were numbered from 1 
to 17, beginning with the coarsest. Direct 
exposure films of the test object without the 
diaphragm were likewise secured. 

The results are indicated in Table I. It 
will be noted that only the first five or six 
coarsest screens could be identified in the 
series without the fluorescent screens, and 
only the first three or four when fluorescent 
screens were employed. The grading of 
the wire screens was such as to prevent a 
finer analysis of the effects produced because 
of the type of grading at the coarse end of 
the series of screens. However, it is ap- 
parent that the films obtained on the mobile 
Blicky table, without the use of the elevat- 
ing device, do not equal in definition the 
ones obtained with the same diaphragm 
when made stationary with the usual bake- 
lite top. When screens are used, the defini- 
tion is so seriously impaired that these finer 
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changes, due to changes in object-grid dis- 
tance, are largely obscured by the effect of 
the scieens. 

Since the changes are difficult to study 
by means of this particular test object, a 


of the wires, with notches to indicate centi- 
meters and millimeters. 

The exposures were all made through 
12.7 cm. (5 in.) of water, contained in a 
round aluminum vessel with thin walls. The 



Fig. 4. Table with Potter-Bucky diaphragm in place beneath the table top 
of 5-ply veneer wood. By using the elevating mechanism, the distance between 
the object and the grids remains practically the same as that obtained when a 
fixed diaphragm is used with a bakelite co\er. 



Fig 5. Test object consisting of two wires comerging at the loner end of 
the radiopaque scale. Their tension can be altered independently by adjusting 
the machine screws at the other end of the object A collar placed about the 
open end of the wires permits varying degrees of separation of the wires to 
accommodate for any desired technic 


new test object was devised. Two fine wires 
(No. 32 B & S constantan) were approxi- 
mated at one end of a bakelite strip (3.0 
cm. X 16-0 cm.). The other ends of these 
wires were slightly separated. Their ten- 
sion could be varied independently of one 
another at will by four adjusting screws 
fFisr. 5)- The wire > composed of an alloj 
(constantan) of copper (60 per cent) and 
nickel (40 per cent) is radiopaque and can 
be identified even when a thick layer of sea - 
tering material is employed. An opaque 

centimeter scale is mounted along the course 


test object was placed at the bottom of the 
vessel and 5 cm. above this level to deter- 
mine the effect of increasing the object-grid 
distance. The distance between the under- 
side of the Buck}' cover and the top of the 
grid was varied as follows: 0.6, 0.9, 1.2, 
and 2.5 cm. (X- -}4> X. and 1 in.). The ex- 
posure and developing technic were uniform 
throughout the series of films. A black 
mask with a small window was prepared, to 
aid in making the readings. To read results 
the slit window was placed over the open 
end of the wire shadow on the film, and 
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was moved toward the closed end until the 
black line between the wires could no longer 
be distinguished and the shadows of the two 
wires fused into one. This level is read by 
counting the centimeter and millimeter 
notches of the opaque brass scale. 

RESULTS 

The readings of the scale are tabulated to 
illustrate the effect of increasing the dis- 
tance between the object and grid while keep- 


ing the amount and type of scattering mate- 
rial constant. It will be observed that there 
is very little difference to be found whether 
wood or bakelite is used for the cover or 
top of the diaphragm, provided the distance 
remains the same. When the grid level is 
lowered in respect to the cover, changes in 
definition become obvious. Thus, increasing 
the distance only 0.6 cm. (J4 of an inch) 
causes a marked loss in definition. This is a 
small amount to allow for mobile diaphragm 


TABLE i 

Effect on definition produced by converting a diaphragm of the fixed type to one of the mobile type 
(with and without ele\atmg de\ice). 

The figures m the body of the table indicate the finest mesh screen, the pattern of which can be 
resolved by the eje (the screens being numbered from the coarse end of the scries) 


1 I 

Without Fluorescent Screens 

With Fluorescent Screens j 

Distance of Test 
Object above 
Bottom of Water 
Phantom (cm.) 

Bakelite 

Top 

Wood Top 
without 
Elevation 

Wood Top 
with 

Elevation 

■ 

Wood Top 
without 
Elevation 

Wood Top 
with 

Elevation 

| 00 

6 

5 

6 


4 

■ 

■ 

6* 

5* 

6* 


3 

mom 

1 SO 

5 

4 

5* 

KM 


SB 


'Pattern made out poorly. 


TABLE II 

Changes m definition produced by altering the distance between the diaphragm cover and the grid 
let el 

The figures in the body of the table represent the readings of the opaque scale of the improvised test 
object. 


Distance of Test Object 
, above Bottom of Water 

I Phantom (cm ) 

Usual 

Bakelite 

Cover 

Wood Top 

V in 

06 cm 

Wood Top 
V% m 

09 cm. 

Wood Top 
Vi in 

1 2 cm. 

Wood Top 

1 in 

2 5 cm. 

Wood Top 
Using 
Elevating 
Device 

! o 

14 

39 

46 

58 

80 

IS 

mumi 

1 5 

21 

29 

34 

40 

16 

Object-grid (top)* 
Distance (cm ) 

13 

195 

225 

26 

384 

15 

Object-film* 
Distance (cm ) 

30 

3 65 

3 95 

43 

5 54 

32 


The angle between the wires was increased for this test object* at ^he^hMtom o f C t he" wa ter” rilin’ fll” ' ‘4 n t a' c" ' ’ h ,he 
rC5UltS 3t ,,11S 1 ‘XJX & elevated ? 
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Fitr 6 Radiographs of test object with scale 

ssfiSnl-sS 

housing of the dta^tragm. A read j ng was 

placed at the point (46J the two wires 
^tle (point '«« ** VS of °i Inch was elimi- 
fused) . Y hen this , m 3ga j ns t the under- 

uated by elevating t ‘ 0 f j 5 ( no te arrow 

side of the table top, a reading ^ Jn other 

level of right radiogr P ) P shadows of 

™rds, by f Y^"f^ eS couK resolved by the 
■ > »■ “ nb " ‘ ,o " g ,h “ 

course. 


due to the sag in the table top under heavy 
weight. It will be noted that, while the bake- 
Iite in close contact with the diaphragm 
housing, a reading of 1.4 is obtained, but 
when the distance is increased 0.6 cm. ()4 
of an inch), the reading on the scale jumps 
to 3.9. At 0.9 cm. of an inch) a further 
decrease in definition becomes obvious with 
a reading of 4.6 (Fig. 6). This is approxi- 
mately the distance between the table top 
and the diaphragm in our table when the 
elevating device is not used. It becomes im- 
perative, therefore, to eliminate the space be- 
tween the underside of the table and the top 
margins of the diaphragm housing. This is 
best done by elevating the diaphragm against 
the underside of the table. This, in fact, not 
only eliminates the space between the table 
top and the housing, but actually gets rid of 
the sag produced by superincumbent weight. 
A reading of the scale, obtained after the 
use of the elevating device, is practically the 
same that is found when the usual bakelite 
cover is used (Fig. 6). The slight differ- 
ence observed is probably due to the fact 
that the wooden table top is 1.5 mm. thicker 
than the bakelite cover. Had we obtained 
one of the same thickness as the bakelite, 
identical results would probably have re- 
sulted. 

Another series of films were obtained un- 
der similar circumstances, except for the po- 
sition of the test object, which was elevated 
5 cm. in the water phantom. This change 
has a marked effect on definition, and the 
separation of the wires was increased at the 
“open end” in order to permit satisfactory 
reading of the scale. The same tvpe of re- 
sult was obtained. Increasing the distance 
between the table top and the diaphragm had 
a deleterious effect on definition. This could 
be eliminated by the use of the elevating 
device. 

For convenience, the distances between the 
table top and grid, the object and grid, and 
the object and film, are listed in Table II. 
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The target-film distance was kept constant 
at 76 centimeters (30 inches). 

SUMMARY AND CONCLUSIONS 

The harmful effects of increasing the 
object-grid distance on definition have been 
demonstrated by means of several different 
test objects. These results would indicate 
that the increased space between the object 
and grid, allowed for a mobile Potter- 
Bucky diaphragm, produces a very definite 


and considerable effect on definition. These 
deleterious effects can be avoided through 
the use of a simple elevating mechanism. 
The employment of this device, in connec- 
tion with the diaphragm rvithout the cover, 
permits results which are practically iden- 
tical with those obtained with the usual 
“fixed” diaphragm with a bakelite cover. 
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THE ROENTGENOLOGIC DIFFERENTIATION OF LESIONS OF 
THE RIGHT AND LEFT HEART 1 

By LEO G. RIGLER, M.D., Minneapolis 

From the Departments of Radiology of the University of Minnesota and the University 

Hospital 


I N the development of the roentgen ex- 
amination of the heart, the accurate de- 
termination of the size of the organ has 
been chiefly considered. The differentiation 
of the normal from the abnormal heart by 
the increase in transverse diameter, surface 
area, or volume, as demonstrated in the 
teleoroentgenogram, or orthodiagram, has 
been well established. 

Much less attention has been given to the 
increases in size, which may take place in in- 
dividual chambers. While changes in the 
shape of the heart shadow have been widely 
used to determine the exact nature of the 
defect which is present, these have been 
chiefly studied in the postero-anterior pro- 
jection. Lateral views which might demon- 
strate enlargement of the posterior cham- 
bers of the heart, the left atrium, and left 
ventricle, have been less emphasized, chiefly, 
no doubt, because of the difficulty in inter- 
pretation. 

Cardiac disease, with or without failure, 
may, for certain purposes, be classified in 
two broad groups: left heart lesions and 

’Rend before the Radiological Society of North America, 
at the Seventeenth Annual Meeting, at St. Louis, Nov. 30- 
Dec. 4, 1931. 


right heart lesions. The former are by far 
the more numerous and include essentially 
the defects of the valves of the left heart, 
the aortic and mitral, and the cardiac en- 
largements which result from increased 
blood pressure. With a few rare exceptions, 
the diseases of the left heart are acquired 
lesions. It is true that mitral valvular dis- 
ease affects the right heart early in its ca- 
reer, but the lesion originates on the left 
side and is properly classified as such. Right 
heart lesions are less common and more 
heterogeneous. They include disease of. the 
pulmonic and tricuspid valves, either con- 
genital or acquired, other congenital defects, 
and right heart enlargements from diseases 
of the lungs or of the pulmonary vessels. 
Such pulmonary conditions as pneumonoco- 
niosis, asthma, emphysema, and chronic lung 
fibrosis may produce sufficient obstruction in 
the pulmonary circulation to cause hyper- 
trophy and dilatation of the right ventricle 
and right auricle, with eventual right heart 
failure. Likewise, primary disease of the 
pulmonary vessels, sclerosis, and, possibly, 
hypertension may eventuate in the same sit- 
uation. It is a common feature of all these 
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Fit?. 1-4 (left). Postero-anterior teleoroent- 
venogram in a proved case of mitral stenosis. 
Note the very small “drop” heart with no evi- 
dence whatever of any abnormality'. 


Fig 1 -B (right) The same case, lateral view. 
There is a distinct, although slight, displacement 
of the esophagus in the region of the left atrium, 
indicating some enlargement of this chamber and 
suggesting a diagnosis of mitral disease, in spite 
of the negative postero-anterior view. 


diseases that the enlargement is confined to 
the right side of the heart, the left being 
rarely, if ever, affected, even late in the 

disease. 

Ordinarily, the distinction between those 
lesions which primarily affect the left ven- 
tricle, such as aortic valvular disease and 
hypertension, and diseases of the right heart 
is comparatively simple, both eternally ami 
roentgenological!,'. The phys.cal finding* 
and the postero-anterior roentgenograms are 

very different in the two cases. 

In mitral disease, however, this differen- 
tiation is often difficult. That tins is true 
can be borne out by anyone who has exam 
Ined many cases of cardiac disease m ch 
d en in whom congenital defects are so 
common. The recent paper of Sehang Sta- 
Biro and Hilbert (7) abundant 

reeofrhie^cnlryespecianymfiieeaH, 

S flrfanthor (3) presents a good pic- 


ture of the difference of opinion which may 
occur amongst cardiologists when problems 
of this type come up. It is not surprising 
that this should he so. In many cases mur- 
murs are atypical, the percussion dullness in 
the two types of heart may be much the 
same, and the history may be misleading. 

Roentgenologically also, the distinction is 
often difficult to make. Particularly in chil- 
dren is this true because the enlargement of 
the right ventricle, which occurs in mitral 
stenosis, may simulate closely the appear- 
ance of a congenital cardiac defect. While 
in the majority of right heart lesions the 
postero-anterior roentgenogram may show 
striking differences from that of mitral ste- 
nosis, in many cases this difference is not re- 
liable. Both groups of cases produce en- 
largement of the right ventricle and dilata- 
tion of the conus arteriosus and of the pul- 
monary artery. Usually, in congenital de- 
fects the latter is a more prominent feature 


RIGLER: LESIONS OF RIGHT AND LEFT HEART 


465 



Fig, Z-A (left). Postero-anterior roentgen- 
ogram in a case of double mitral valvular disease 
in a child. The shape of the heart strongly re- 
sembles that found with congenital defects, such 
as patency of the ductus arteriosus Note the 
compression and displacement of the esophagus 
to the right, which frequently occurs m mitral 
disease. 


Fig. 2 -B (right). The same case, lateral view. 
Note the marked posterior displacement and com- 
pression of the esophagus m the region of the 
left atrium. The retro-esophageal space is oblit- 
erated from the seventh to the ninth thoracic 
vertebras. The appearance is typical of mitral 
valvular disease with enlargement of the left 
atrium. This diagnosis was made in spite of the 
postero-anterior appearance. 


and the absence of the curve of the append- 
age of the left atrium may help to rule out 
mitral disease, but this also is of value only 
in the late stages. 

From the standpoint of the pathologic 
physiology- of the heart, one of the most 
essential differences between these two 
groups of cases lies in the presence or ab- 
sence of enlargement of the left atrium. It 
is always enlarged in mitral disease with 
symptoms of cardiac embarrassment; in 
right heart lesions it is never enlarged. This 
difference is inherent in the very nature of 
the lesions which are present. The first ef- 
fect of mitral stenosis upon the heart is left 
atrial hypertrophy and dilatation. In the 
case of mitral insufficiency, the left ventricle 
may possibly he affected first to a slight de- 
gree, hut the left atrium follows shortly. If 
the teleoroentgenogram evidences a definite 
enlargement of the heart due to mitral dis- 
ease, the left atrium must then also be en- 


larged. If the patient is presenting any 
symptoms of cardiac failure — no matter 
how slight — due to mitral disease, enlarge- 
ment of the left atrium must already have 
taken place. In the right heart lesions, the 
whole process takes place on the other side 
of the pulmonary circulation and the left 
atrium is usually undisturbed. 

The demonstration of an enlarged left 
atrium in this differentiation is, therefore, 
of considerable importance. There is an- 
other group in which it is of great value: 
those individuals without organic heart dis- 
ease who have symptoms which simulate 
cardiac failure, who often have a systolic 
murmur at the apex, and in whom in some 
cases, the teleoroentgenogram suggests the 
appearance of a mitral heart. Usually the 
size is well within normal limits, but the 
contour may resemble that of mitral steno- 
sis. With the knowledge that mitral stenosis 
often does not produce marked cardiac en- 
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Fic 1-4 (left) Postcro-antcnor teleoroent- 
genogram in a proved case of mitral stenosis 
Note the very small “drop heart with no eu- 
dence \\hatc\er of anj abnormahtj 


Fig 1-B (right) The same case, lateral nett 
There is a distinct, although slight, displacement 
of the esophagus in the region of the left atrium, 
indicating some enlargement of this chamber and 
suggesting a diagnosis of mitral disease, in spite 
of the negatnc postcro-antcnor uei\ 


diseases that the enlargement is confined to 
the right side of the heart, the left being 
rarely, if ever, affected, even late in the 


disease. . 

Ordinarily, the distinction between those 

lesions which primarily affect the left ven- 
tricle, such as aortic valvular disease and 
hvpertension, and diseases of the right heart 
is' comparatively simple, both dimed* and 
roentgenologically. The physical finding, 
and the postero-anterior roentgenograms are 

very different in the two cases 

/„ mitral disease, l*»ve»er, ** 
tiation is often difficult. That this is true 

c , “ home out hy anyone ivlio has exam. 

toed many cases of cardiac disease ,» chil- 
dren, in whom congenital _ 

— d evi- 

SSVt. letter (3, .resents a good pie- 


ture of the difference of opinion which may 
occur amongst cardiologists when problems 
of this type come up. It is not surprising 
that this should be so In many cases mur- 
murs are atypical, the percussion dullness in 
the tuo types of heart may be much the 
same, and the history may be misleading. 

Roentgenologically also, the distinction is 
often difficult to make Particularly in chil- 
dren is this true because the enlargement of 
the right ventricle, which occurs in mitral 
stenosis, may simulate closely the appear- 
ance of a congenital cardiac defect While 
in the majority of right heart lesions the 
postero-anterior roentgenogram may show 
striking differences from that of mitral ste- 
nosis, in many cases this difference is not re- 
liable. Both groups of cases produce en- 
largement of the right ventricle and dilata- 
tion of the conus arteriosus and of the pul- 
monary artery Usually, in congenital de- 
fects the latter is a more prominent feature 
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Fig. A-A (left). Postero-anterior teleoroent- 
genograra in a massively enlarged heart of con- 
genital origin. 

scribed by the author (4) and many others 
(1, 2, 5, 6, 8) is an effective and compara- 
tively accurate method. The close relation- 
ship of the esophagus to the left atrium 
(which, considering its actual position, 
would better be called the posterior atrium) 
is well shown in the lateral view. Compres- 
sion and displacement of the esophagus pos- 
teriorly and to the right occurs at an early 
stage in the enlargement of this chamber. 
If the proper technic is used, this displace- 
ment, in most cases, is readily seen, and is 
simulated only by a few, easily demonstrable 
conditions. In our experience, and in that 
of others (7) this method has been highly 
successful, both in the distinction of right 
and left heart lesions and in the separation 
of functional from organic cardiac disor- 
ders. The author has reported three striking 
cases illustrating the increased accuracy in 
cardiac diagnosis which is obtained in this 
way (3). Many other cases of a similar na- 
ture have since been observed. 

The detailed technic of the examination 
and the normal and pathologic findings have 
been previously reported (4). The normal 
appearance of the esophagus after the in- 


Fig 4-B (right). Same case, lateral view. 
There is little or no displacement of the esoph- 
agus, indicating that the enlargement shown in 
Figure A-A is entirely right-sided. Such a large 
heart, if it were of mitral origin, would produce 
an extreme posterior displacement of the esoph- 
agus. 

gestion of several ounces of very thick ba- 
rium sulphate paste is seen in Figures 3- A 
and 3-B. The postero-anterior view (Fig. 
3-A ) presents a straight tube indented 
slightly by the aortic arch and curving to the 
left at the diaphragm. The right lateral 
view (Fig. 3-B), made during deep inspira- 
tion, presents a slightly curved tube, the 
convexity being posterior and the inferior 
portion curving anteriorly at the diaphragm. 
This view is made with the patient in the 
true lateral position, the right side being 
against the film. There is a definite distance 
of as much as 2 centimeters between the 
spine and the esophagus. In functional car- 
diac conditions, the esophageal findings may 
be much the same, although the postero-an- 
terior view often resembles the configura- 
tion of mitral disease. In certain mi'd 
grades of mitral stenosis, the postero-ante- 
rior view may not be entirely characteristic, 
as illustrated by the case shown in Figure 
1 -A, and there may be no enlargement what- 
ever of the transverse diameter of the heart. 
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Fig 3 -A (left) Postero-anterior roentgen- 
ogram m a case of right heart enlargement of 
undetermined origin There were no clinical 
signs whate\ er of valvular heart disease There 
is absence of any esophageal displacement This 
is the tjpical normal appearance Note the re- 
semblance of this heart to the one shown m 
Figure l-W 


Fig 3-B (right) Same case, lateral view 
There is no displacement of the esophagus, in- 
dicating that the enlargement is essentiallj of the 
right heart Note the difference in appearance 
from the case shown in Figure l-B 


largement, that diagnosis is often made. 
The situation described abov e may occur in 
the presence of a perfectly normal heart, as 
has often been demonstrated in the past. 
Manv a noimal indn iduat, uho is ev entuallv 
proven to have no heart disease, has been 
refused life insurance and been greatly re- 
stricted in his activ ities because he happened 
to have such a combination of symptoms 
and signs Every roentgenologist is familiar 
with these cases in which one sees a vert 
marked convexity of the left median curve 
Without enlargement of the transverse diam- 
eter or the surface area of the heart 

In this group, too, the determination of 
whether or not the left atrium is enlarged is 
of vital importance The absence o ce 


monstrable enlargement, while it would not 
rule out mitral disease, would indicate defi- 
nitely that the apparent symptoms of car- 
diac embarrassment could not be due to my- 
ocardial failuie of mitral origin On the 
other hand, if the left auricle is shown to 
be enlarged, the diagnosis of mitral disease 
is definitely clinched 

Lateral examination of the thorax with 
the roentgenoscope or bv the roentgenogram 
may demonstrate enlargement of the left 
atrium, but the results are difficult to inter- 
pret The left atrium ma\ be simulated by 
mam structures which lie lateral to it and 
tile vague shadow obtained is frequently not 
convincing The utilization of the barium- 
filled esophagus for this purpose as de- 
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Fig. 4 -A (left). Postero-anterior teleoroent- 
genogram in a massively enlarged heart of con- 
genital origin. 

scribed by the author (4) and many others 
(1, 2, 5, 6, 8) is an effective and compara- 
tively accurate method. The close relation- 
ship of the esophagus to the left atrium 
(which, considering its actual position, 
would better be called the posterior atrium) 
is well shown in the lateral view. Compres- 
sion and displacement of the esophagus pos- 
teriorly and to the right occurs at an early 
stage in the enlargement of this chamber. 
If the proper technic is used, this displace- 
ment, in most cases, is readily seen, and is 
simulated only by a few, easily demonstrable 
conditions. In our experience, and in that 
of others (7) this method has been highly 
successful, both in the distinction of right 
and left heart lesions and in the separation 
of functional from organic cardiac disor- 
ders. The author has reported three striking 
cases illustrating the increased accuracy in 
cardiac diagnosis which is obtained in this 
way (3). Many other cases of a similar na- 
ture have since been observed. 

The detailed technic of the examination 
and the normal and pathologic findings have 
been previously reported (4). The normal 
appearance of the esophagus after the in- 


Fig. 4 -B (right). Same ease, lateral view. 
There is little or no displacement of the esoph- 
agus, indicating that the enlargement shown in 
Figure 4-/4 is entirely right-sided. Such a large 
heart, if it were of mitral origin, would produce 
an extreme posterior displacement of the esoph- 
agus. 

gestion of several ounces of very thick ba- 
rium sulphate paste is seen in Figures 3-A 
and 3-B. The postero-anterior view (Fig. 
3-.-1 ) presents a straight tube indented 
slightly by the aortic arcli and curving to the 
left at the diaphragm. The right lateral 
view (Fig. 3-B), made during deep inspira- 
tion, presents a slightly curved tube, the 
convexity being posterior and the inferior 
portion curving anteriorly at the diaphragm. 
This view is made with the patient in the 
true lateral position, the right side being 
against the film. There is a definite distance 
of as much as 2 centimeters between the 
spine and the esophagus. In functional car- 
diac conditions, the esophageal findings may 
be much the same, although the postero-an- 
terior view often resembles the configura- 
tion of mitral disease. In certain mi'd 
grades of mitral stenosis, the postero-ante- 
rior view may not be entirely characteristic, 
as illustrated by the case shown in Figure 
1--4, and there may be no enlargement what- 
ever of the transverse diameter of the heart. 



468 


RADIOLOGY 


From this film alone the diagnosis of car- 
diac disease could hardly be made. The 
right lateral view of the esophagus (Fig. 
1-2?) may, however, demonstrate clearly a 
slight posterior displacement in the region 
of the left auricle, helping greatly to confirm 
the clinical diagnosis of mitral disease. In 
the more advanced cases of cardiac enlarge- 
ment from mitral disease, the compression 
and displacement of the esophagus are much 
more obvious, definite displacement to the 
right being shown in the postero-anterior 
view (Fig. 2-/1) and toward the spine, in 
the lateral view (Fig. 2-B). 

Occasionally, true cases of mitral disease, 
in children particularly, may simulate the 
appearance of a congenital defect in the 
postero-anterior view. This is well illus- 
trated in Figure 2- A, from a well established 
case of mitral stenosis and regurgitation. 


The high position of the convexity on the 
left is strongly suggestive of a congenitally 
defective heart. Nevertheless, definite dis- 
placement of the esophagus to the right and 
posteriorly (Fig. 2-B) is well shown, estab- 
lishing the presence of a dilated left atrium, 
hence the diagnosis of mitral disease. 

Diseases of the pulmonary circulation, 


whether due to sclerosis, possible hyperten- 
sion, or changes in the lung parenchyma it- 
self may give the appearance illustrated in 
Figures 3 -A and 3-5. The first clinical di- 
agnosis in this case was mitral stenosis and 
regurgitation. The postero-anterior view 
(Fig. 3 -A) resembles either the cardiac 
configuration resulting from mitral disease 
or from a congenital defect. It could be con- 
sidered as a fairly good example of the ter- 
mer, resembling quite closely the appearance 
shown in Figure 2 -A. However, in the right 
lateral view (Fig. 3 -B), there is no displace- 
ment whatever of the esophagus mFcatm 
that the lesion must be affecting the fight 
heart exclusively, and, therefore, could not 
S due to mitral disease. Eventually, this 
case was shown to be of pulmonary origin 
w ith no valvular lesion whatever, the dis- 


ease being confined to the pulmonary circu- 
lation. 

Congenital defects may give much the 
same findings as illustrated in Figures 3-A 
and 3-23. Occasionally, combined congenital 
defects produce a very marked cardiac en- 
largement such as is shown in Figure 4-/1. 
This would be very difficult to interpret by 
itself as the appearance might easily be pro- 
duced by combined lesions of both the mi- 
tral and aortic valves. The absence of dis- 
placement of the esophagus in the lateral 
view (Fig. 4-2?) effectively demonstrates 
that there is no enlargement of the left 
atrium. In the presence of such a large 
heart, mitral disease would thus be definitely 
ruled out ; aortic disease alone could hardly 
be considered with such a postero-anterior 
configuration; hence a right heart lesion, 
probably congenital in origin, would be the 
logical diagnosis and this is clearly borne 
out by the clinical findings. 

There are, obviously, certain inherent er- 
rors in the use of this method. In cases of 
marked kyphosis of the thoracic spine, for 
example, the space between the esophagus 
and the spine may he still present, even 
though the esophagus has been posteriorly 
displaced by an enlarged left atrium, the 
kyphosis compensating for the displacement. 
The contrary is true in lordosis of the tho- 
racic spine, in which this space may be oblit- 
erated even in the presence of a normal 
heart. A lengthened, ectatic, descending 
aorta may retract the esophagus posteriorly, 
itself giving the appearance of displacement 
by an enlarged heart. In such a case, the 
lack of a dense shadow anterior to the 
esophagus, and the displacement of the 
esophagus to the left in the postero-anterior 
view, instead of to the right as is usual in 
mitral disease, helps to rule out this displace- 
ment. Occasionally, a displacement is seen 
in diffuse cardiac dilatations, such as occur 
with pericarditis, the toxic or fibrotic myo- 
cardium, and in the late stages of hyperten- 
sion or aortic valvular disease. In these 
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cases, however, while the distinction from 
mitral disease may be somewhat difficult, 
there is usually no doubt that the heart is 
not normal and that it is not a right heart 
lesion. A complete absence of displacement 
of the esophagus may occur in mitral dis- 
ease, but only when there are no cardiac 
symptoms. The physical findings which 
identify the condition in such cases are ob- 
tained accidentally, or during the course of 
a routine examination. Such a lesion is 
usually of little or no clinical significance. 

In spite of these inexactitudes, intelligent 
application of this technic and intelligent 
interpretation of the roentgenoscopic and 
roentgenographic findings will prove to be 
an invaluable aid in the accurate differentia- 
tion of functional heart conditions and right 
heart lesions from the cardiac enlargement 
originating in disease of the mitral valve. 

SUMMARY 

1. The clinical differentiation of lesions 
exclusively causing enlargement of the 
right heart from mitral valvular disease is 
often most difficult. The postero-anterior 
roentgenograms may be of little value in 
some cases. 

2. Certain functional cardiac conditions 
may simulate mitral valvular disease clini- 
cally. In these, the postero-anterior roent- 
genogram may resemble that seen in mitral 
disease. 

3. The examination of the barium-filled 
esophagus may be a great aid in this dis- 
tinction. Very early in the course of cardiac 
enlargement of mitral origin, posterior and 
often right-sided displacement of the esoph- 
agus occurs, due to the enlargement of the 
left atrium. 

4. This displacement does not occur in 
the other two types of cases, because either 
there is no cardiac enlargement at all, or else 
the right side alone is affected, the left 
atrium remaining normal. 

5. This method of distinction has been 


used in many difficult cases with striking 
success. 
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DISCUSSIOX 

Dr. Fred J. Hodges (Ann Arbor, Michi- 
gan) : Dr. Rigler has emphasized the impor- 
tance of examining the heart itself by a simi- 
lar routine procedure, giving proper weight to 
recognizable changes in the size, shape, and 
position of various portions of the cardiac 
shadow as seen in various views. He has 
shown, furthermore, that, as a result of 
thoroughgoing study, information can be 
gained which compares favorably in value 
with information obtained by ordinary meth- 
ods of physical examination, and that the 
roentgenologist is fully justified in drawing 
clinical conclusions from his observations. 

We have all heard cardiologists question the 
roentgenologist’s right to diagnose roentgeno- 
graphically a valvular lesion. Many clinicians 
feel that roentgenology has contributed but 
little to cardiac diagnosis. I feel that we have 
been shown that the roentgenologist can, in 
many cases, offer valuable clinical information 
based upon variations in appearance, which in 
turn have a sound physiologic basis. We have 
seen that many of these observations are fully 
as reliable as the recognition of a typical car- 
diac murmur. As a group, we roentgenologists 
have long been content to make somewhat off- 
hand comments concerning the probability of 
cardiac or vascular damage, without making a 
serious or detailed study of the heart and great 
vessels. If we were to accord to this field the 
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same careful attention to routine and detail 
which has come to be accepted for roentgen 
examination of the urinary tract, the paranasal 
sinuses, and the chest, I feel sure that the 
value of the roentgen findings in cardiovascu- 
lar disease would be more widely accepted by 
cardiologists. Careful fluoroscopic study of 
the chest, including orthodiagrapbic plotting of 
the cardiac silhouette, examination in various 
oblique views, observations of the contour and 
course of the esophagus when it is filled with 
barium, together with film studies as indicated 
by fluoroscopic appearance, should be the 
routine employed by the roentgenologist in 
every case in which cardiovascular disease is 
suspected. 


Dr. L. R. Sante (St. Louis, Mo.): Dr. 
Rigler’s paper is an example of the application 
of practical observation in radiology. Analysis 
of the situation, not only in this but in other 
fields, might aid us a great deal in understand- 
ing our observations. The findings Dr. Rigler 
has demonstrated are really what you would 
expect, and the changes he has shown are 
really the changes that you would expect to 
see, but he has shown them in a very graphic 
way. 

In a rather recent development of synchron- 
ization of roentgenograms with the heart beat 
by means of an electrocardiograph, setting off 
the x-ray apparatus in extreme systole and 
diastole of the heart, an instantaneous record 
of the cardiac outline during the extremes of 
contraction and relaxation is obtained. 

This seems to me to be of great funda- 
mental value. For instance, by the calculation 
of the heart volume for extreme systole and 
extreme diastole, the output per beat can be 
calculated, which is, after all, the basis for 
determining cardiac function. 


Knowing the output per beat, the way is 
ipened for determining what effect certain 
Rugs have upon the heart and circulation It 
seems to me that such investigation would be 
3 f fundamental importance. It is by no means 
a simple procedure: it requires special ap- 
paratus and special painstaking methods. It 
is not yet ready for the general radiologic de- 


partment. 


Dr. Drew Lutex (St. Louis, Mo.): An 
intensive study of any diagnostic procedure, 
such as Dr. Rigler has given to the problem 
that he presented so clearly, has a twofold 
value. It improves the technic of the test and 
makes it more valuable in differential diag- 
nosis. Sometimes, more important still, it 
leads to a better understanding of the disease 
process under investigation. The conception, 
to which Dr. Rigler refers several times, of 
enlargement of the left auricle with heart 
failure would appear to give important sup- 
port to the notion that ventricular failure is 
associated essentially with inability of the 
ventricle to deliver the blood that is supplied 
to it. 

There is still some discussion as to "ven- 
tricular output in heart failure. Dr. Rigler's 
observation would appear to support the con- 
ception that there is a relative, if not an abso- 
lute, diminution ot output and an inability 
to deliver the blood that is supplied from 
above. 

The same underlying factor would appear 
to be associated with right ventricular failure, 
even though the disease process responsible 
for that failure depends ultimately upon dif- 
ferent causes. I was rather interested to note 
that Dr. Rigler included among those lesions 
which cause right heart disease such processes 
as bronchial asthma and emphysema. It is 
Kountz and Alexander’s belief that bronchial 
asthma and emphysema do not produce right 
heart disease, their ideas being supported both 
by theoretic considerations and by postmor- 
tem findings. 

In a clinical study of the hearts of asthmatic 
patients, we found no increased incidence of 
heart disease. The finding of right axis devia- 
tion in the electro-cardiogram, which has been 
reported in support of right heart disease in 
such cases, can hardly be interpreted as an 
evidence of right heart disease, because the 
electrical axis commonly deviates to the right 
in that position of the heart assumed with the 
associated emphysema. 

The question of whether or not bronchial 
asthma and emphysema are important causes 
of right heart disease, however, is not an in- 
tegral part of Dr. Rigler’s paper. If I may. 



GLASER AND RAIZISS : IODIZED RAPESEED OIL 


471 


lor just a moment, I will refer to the remarks 
of your chairman that roentgenographic ob- 
servations of the heart are equal in importance 
to clinical observations, a conception which 
cannot be controverted. Certainly the radiolo- 
gist should have only thanks for the knowledge 
he gives. The work Dr. Rigler has done must 
indeed, in many instances, be of very great 
help in differential diagnosis. 

Dr. Samuel Brown (Cincinnati, Ohio) : 
The determination of the correct size of the 
heart for the particular individual under ex- 
amination has always been a difficult problem 
for me to decide. The several factors given 
by the speakers, upon which the determination 
of the correct size of the heart is made, are, 
in my opinion, too variable under normal con- 
ditions to depend upon, and they may lead one 
to incorrect conclusions. 

In my work I have found that there exists 
one factor which is constant under normal con- 
ditions: the constancy of the relationship be- 
tween the heart and aorta and the thoracic 
cage. When the heart is enlarged, or the 
thoracic aorta is dilated, the relationship is 
immediately disturbed. This disturbance in 
relationship is easy to recognize both in the 
anterior and the lateral views of the thorax. 

Dr. Rigler (closing) : I just want to cor- 


rect a false impression which I gave. I did not 
mean to associate the left atrium as a causa- 
tive or etiologic factor with heart failure. I 
have not the temerity to rush in and discuss 
whether the atrium or the ventricle is asso- 
ciated with failure. I meant only to point out 
that, in the stage of cardiac disease which we 
have when failure occurs, there must already 
be an enlargement of the left atrium. I did 
not mean to say that it is an important part of 
failure. I have no opinion on that question. 

Likewise, I have no opinion on the question 
of asthma as a cause of right heart disease. 
I merely mentioned it because it is a common 
conception. I certainly do have an opinion that 
chronic lung disease with marked fibrous 
change will create heart enlargement. There 
are many pathologists who thoroughly believe 
that emphysema and asthma are related to 
right heart failure. 

Dr. Hodges (closing) : To correct any mis- 
apprehension on Dr. Luten’s part concerning 
present relationships between roentgenologists 
and cardiologists, I wish to assure him that I 
feel any criticism we may have received in the 
past has been entirely justified. Haphazard 
roentgen examination of the heart and great 
vessels has led to a lack of confidence on the 
part of clinicians in such studies. This state 
of affairs can and should be corrected. 


IODIZED RAPESEED OIL (CAMPIODOL), AN IMPROVED 
ROENTGENOGRAPHIC OPAQUE OIL 1 

Bv MARK ALBERT GLASER, M.D., Los Angeles, and 
GEORGE W. RAIZISS, Ph D., Philadelphia 


F OLLOWING the experimental intro- 
duction of campiodol (Frazier and 
Glaser, 1; Glaser, 2), it immediately 
became apparent that an iodized oil most 
efficient for the visualization of the various 
body cavities should have physical proper- 

*Rcad before the Radiological Society of North America, 
, the Sixteenth Annual Meeting, at Lo:> Angeles, December 
1930. 


ties adaptable for each individual cavity. 
This led to the synthesis of dilution prod- 
ucts as well as an emulsion. 

Undiluted campiodol is best used to out- 
line the tracheobronchial tree. The dilu- 
tion of campiodol with ethyl olive oil re- 
sulted in a free-flowing, less viscous com- 
pound, which still retained sufficient opacity 
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for roentgeaographic visualization. Equal 
parts of campiodol and ethyl olive oil were 
ideal for the visualization of the nasal 
sinuses; whereas a 4-to-l dilution was in- 
valuable for the outline of the subarachnoid 


valence linkage of the carbon atom. The 
iodization of rapeseed oil was accomplished 
by utilizing a variation of the methods of 
Hubl wherein mercuric chloride is used as a 
catalyst. This method of iodization has 



space, the blood vessels, fistula;, uterus, and 
salpinx. In order to visualize the genito- 
urinary tract, an emulsion of campiodol 
proved the most satisfactory and has been 
utilized successfully in over 500 cases. 

The ability of certain oils to absorb iodine 
depends on the unsaturated property of some 
of the carbon atoms composing the glyceryl 
esters present in the oils. These unsatu- 
rated glyceryl fatty esters vary in their de- 
crees of iodine absorption, and those with 
the highest amount of unsaturation will 
naturally absorb the largest ™nt o 
iodine The iodine will be held m firn 
“ ion once it has coined ,vi,b the free 


been described elsewhere (Raiziss, Glaser, 
and Clemence, 3). 2 

Rapeseed oil (colsa oil), which proved to 
be the most satisfactory for iodization pur- 
poses, is derived from the seeds of Brassica 
napus, Brassica cam pest) is, Brassica rapa. 
It is a yellow, almost odorless oil with a 
specific gravity of 0 914 and an iodine value 
of 93.5 to 105.6. It is composed of the 
glycerides of stearic, erucic, and an oleic 
acid. 

Iodized rapeseed oil (campiodol) is a 
light yellowish, semi-viscous, transparent oil 

=Thc author has included citations from the literature 
subsequent to the reading of his paper. 
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with a slightly aromatic odor and oleagi- 
nous taste. It contains from 43 to 45 per 
cent iodine and its specific gravity is from 
1.2 to 1.3 at 20° centigrade. It is soluble 
in chloroform, ether, benzene, and carbon 
bisulphide, and insoluble in water and alco- 
hol. This chemical compound deteriorates 
very slowly upon exposure to light and heat, 
some samples remaining stable for over a 
year, with which, upon radiographic expo- 
sure, an intense shadow is obtained. 

Campiodol (rapeseed oil) is an oil of very 
low toxicity. Given by mouth, dogs have 
withstood 6.75 c.c. per kilogram of body 
weight without toxic effects. Injected into 
the internal carotid artery, with ligation of 
the external carotid, the dogs were able to 
withstand 1.5 c.c. per kilogram of body 
weight. Six c.c. of oil have been injected 
into the subarachnoid space by cisternal in- 
jection in dogs weighing from 4 to 5 kilo- 
grams, without toxic effects. Spinal-fluid- 
cell counts on dogs wherein 2 c.c. of iodized 
oil have been injected by cisternal puncture 
varied from 250 to 600 cells per c.c. be- 
tween the first and second days. At the end 
of five or six days, the cell count ranged be- 
tween 5 and 15 cells per cubic centimeter. 
In clinical cases of hydrocephalus 7 c.c. of 
the oil were injected into the ventricles with 
a maximum count of 310 cells per c.c. on the 
second day. 

For use in the spinal subarachnoid space, 
4-to-l iodized rapeseed oil is an ideal prod- 
uct because of its free-flowing qualities and 
low viscosity. Campiodol may be injected 
through a small caliber needle either in the 
lumbar region or in the cisterna. By elevat- 
ing or lowering the head of the patient, as 
well as placing him on his back or abdomen, 
its flow may be observed under the fluoro- 
scope. In this manner partial or complete 
spinal block may be determined. 

Iodized rapeseed oil should not be indis- 
criminately used and should not be used as a 
routine. Great care should be taken in the 
selection of the proper cases. Its use is 



particularly indicated in those cases wherein 
a level lesion is present upon clinical exam- 
ination, and the jugular compression test 
demonstrates the absence of blocks, or in 
those cases wherein a level lesion is absent 
and the jugular compression test indicates 
presence of a partial or complete block. In 
suspected cases of tumor of the cauda 
equina, campiodol is of great value. An 
oil of a specific gravity lighter than the 
spinal fluid is undesirable in the demonstra- 
tion of spinal block because violent reactions 
occur, such as high temperature, convul- 
sions, and increased cell count (Figs. 1 
and 2). 

The cerebral vascular system has been 
outlined by the injection of the internal 
carotid, with ligation of the externa! carotid 
(Fig. 3). So far this has been used only in 
dogs. Moniz (4) with sodium bromide, 
and more recently Saito, Kamikawa, and 
Yanagizawa (5 and 6), with an emulsion of 
iodized oil, have successfully outlined the 
cerebral vascular system. 

Rice (7). in a personal communication 
to the authors, has reported the use of campi- 
odol in nine cases of peripheral vascular 
lesions. He prefers the 50 per cent mixture 
because it is of the same specific gravity as 
blood. In this manner he is certain about 
accurately determining the venous flow. 
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for roentgenograph ic w'sualization. Equal 
parts of campiodol and ethyl olive oil were 
ideal for the visualization of the nasal 
sinuses, whereas a 4-to-l dilution was in- 
valuable for the outline of the subarachnoid 


valence linkage of the carbon atom. The 
iodization of rapeseed oil was accomplished 
by utilizing a variation of the methods of 
Hubl wherein mercuric chloride is used as a 
catalyst. This method of iodization has 



Fig 1. Fig 2 


space, the blood a essels, fistula?, uterus, and 
salpinx. In order to visualize the genito- 
urinary tract, an emulsion of campiodol 
pro\ ed the most satisfactory and has been 
utilized successfully in over 500 cases. 

The ability of certain oils to absorb iodine 
depends on the unsaturated property of some 
of the carbon atoms composing the glyceryl 
esters present in the oils. These unsatu- 
rated glyceryl fatty esters vary in their de- 
grees of iodine absorption, and those with 
the highest amount of unsaturation will 
naturally absorb the largest amount of 
iodine. The iodine will be held in firm 
union once it has combined with the free 


been described elsewhere (Raiziss, Glaser, 
and Clemence, 3) 2 

Rapeseed oil (colsa oil), which proved to 
be the most satisfactory for iodization pur- 
poses, is derived from the seeds of Brassica 
mpits, Brassica campcshis, Brassica rap a. 
It is a yellow', almost odorless oil with a 
specific gravity of 0 914 and an iodine value 
of 93.5 to 105.6. It is composed of the 
glycerides of stearic, erucic, and an oleic 
acid. 

Iodized rapeseed oil (campiodol) is a 
light yellowish, semi-viscous, transparent oil 

*Tht author has included citations from the literature 
subsequent to the reading of his paper 
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Kutzmann, 10). Emulsification has permit- 
ted the oil to mix with the urine in the kid- 
ney pelvis and because of this slight viscous- 
ness, reflux into the bladder has been pre- 
vented. By its use pain, burning, and other 
signs of discomfort have been eliminated be- 
cause of the inertness of the product. Cysto- 
grams and urethrograms may also be ob- 
tained with much ease. The syringe method 
has been utilized in these cases because of 
the slight viscousness of the emulsion. Dr. 
A. A. Kutzmann (11) has used this prod- 
uct in over 500 cases without any toxic ef- 
fects and with a maximum relief of symp- 
toms. 

Dr. M. J. Abramson has utilized this 
produce in a 4-to-l dilution in uterosalping- 
ography without an}- toxic effects and with- 
out pain. A 4-to-l solution has proved of 
unusual value for the outline of the body 
sinuses. 

For the outlining of sinuses, a 4-to-l di- 
lution is quite satisfactory and clear visuali- 
zation is obtained. 

CONCLUSIONS 

1. Iodized rapeseecl oil, campiodol, be- 
cause of its various products designed par- 
ticularly for the different body cavities, is of 
great value for roentgenologic visualization. 

2. It has been used in the subarachnoid 
space, cerebral ventricles, vascular system, 
nasal sinuses, the tracheobronchial tree, male 


and female genito-urinarv tracts, and fistulie 
without toxic effects and with an ease of 
administration and maximum of visualiza- 
tion. 
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AN INTERESTING CASE OF 

OSTEOCHONDROMA 

By LESTER J. WILLIAMS, M.D., F.A.C.R., 
Baton Rouge, La. 

hi the past few years a marked advance- 
ment lias been made in the diagnosis and 
treatment of bone tumors. The interesting 
4nd educational Bone Tumor Clinic of Dr. 


Bloodgood and Dr. Geschickter, as well as 
the appointment of a Registry Committee by 
the American College of Surgeons to study 
and classify bone tumors, have contributed 
in a large measure to a better understanding 
of the value of early diagnosis of bone 
tumors. 

Many of the benign bone tumors are re- 
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Ten c.c. of campiodol were injected into the 
blood stream without symptoms (Fig. 4). 

Campiodol is also of value in demonstrat- 
ing the patency of the vessels as well as ac- 
curately localizing the area of obstruction. 

Iodized rapeseed oil is of great aid in the 
accurate diagnosis of chest pathology, par- 
ticularly in those patients complaining of 
persistent cough, expectoration, hemopty sis, 
or chest pains in the absence of tubercle 
bacilli. It is contra-indicated only in those 
cases wherein the oil will lower tire vital 
capacity below that of normal. Dr. William 
B. Faulkner, Jr. (8), has found that the 
catheter method of injection gives more con- 
sistent results. Campiodol is introduced 
under the fluoroscope so that its flow may 
be visualized through the bronchi, the x-ray 
plates being taken immediately. In those 
cases wherein a bronchus was occluded by 
pus, a foreign body, or tumor, preliminary 
bronchoscopy was necessary to clear the 

^For the diagnosis of bronchiectasis 


campiodol has been of extreme importance 
to demonstrate the extent and location of 
the process. Frequently cases of bronchi- 
ectasis can be diagnosed only by this method. 
In empyema, campiodol is of value to de- 
termine the degree of lung expansion, and 
in this manner further treatment may be 
prescribed, particularly in those cases of 
closed drainage. Chronic abscesses of the 
lung can readily be filled with campiodol. 
Acute lung abscesses can be visualized only 
if the obstructed bronchus is treated pre- 
liminarily by the bronchoscope. This clears 
the bronchus of pus, granulation tissue, or 
edema. In some cases of lung disease a 
definite therapeutic value has been noted. 

Fifty per cent of campiodol and 50 per 
cent of ethyl olive oil has proved most sat- 
isfactory for outlining the maxillary sinus. 
Due to its diminished shadow-casting prop- 
erty, the essential soft tissues may be clearly 
outlined and because of its low viscosity spe- 
cial syringes are unnecessary. Iodized rape- 
seed oil has proved of great value in deter- 
mining the exact thickness of the mucous 
membrane and in the diagnosis of polyps 
and cysts, also for the clearing up of an- 
trums wherein the density was due to in- 
creased bone or unerupted teeth. By deter- 
mining the exact thickness of the antrum 
wall a more exact prognosis can be offered 
the patient and the indication for medical 
or surgical treatment may be more accurate- 
ly determined. The frontal sinuses may 
also be outlined. 

To overcome the objections of many ob- 
servers who have been unable to tell when 
the antrum is filled completely, thus fre- 
quently advising operation on antrums with- 
out thickened walls, a series of head posi- 
tions have been devised so all the walls of 
the antrum may clearly be visualized, the 
shift of the oil in the sinus permitting such 
observations (Glaser, Futch, and Snure, 9). 

In urography, emulsified iodized rapeseed 
oil has proved satisfactory (Glaser and 
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Present Illness or Complaint . — About five 
years previous to the present examination 
the patient noticed a swelling of the left 
ankle. He thought nothing of it until the 
summer of the fifth year when it became 
larger, causing, a deformity above the ex- 
ternal malleolus. He also noticed that the 
left knee was smaller than the right. There 
was no pain, and he was able to play tennis 
and exercise regularly without difficulty. 

X-ray Examination . — An osteochondroma 
of the left tibia was seen, measuring ap- 
proximately 3.5 by 4 cm. and located on the 
outer posterior surface about 5 cm. above the 
ankle joint. The left fibula near the site of 
the enchondroma of the tibia exhibited a de- 
formity from pressure of the benign growth. 

The most striking thing in the roentgeno- 
gram of this case is the appearance of ero- 
sion of the fibula, with only a thin cortex re- 
maining as a result of continued pressure. 
Incidentally, the fibula is regarded as one of 
the strongest bones in the body. The pres- 
sure of the osteochondroma of the tibia 
against the fibula has caused a bowing out- 
ward of the latter bone, amounting to 2 
centimeters. One would imagine that this 
bone, instead of gracefully retreating with 
the formation of this symmetrical arch, 
would have halted and diverted the tumor 
enemy army. 

In his work on “Bone Formation,” Jansen 
gives us some illuminating information about 
bony tissue which shows “a natural liability 
to absorption, a tendency to yield, with re- 
gard to lateral pressure of softer neighboring 
structures.” He states as axiomatic that the 
vertebra will stand 2 kg. pressure per sq. 
cm., in the direction of pressure for which 
the hone is built, but if the pressure is ap- 
plied at right-angles, only one-eighth of this 
amount is necessary for rapid destruction of 
bony tissue. 


REDUCTION OF FRACTURES AND 
REMOVAL OF FOREIGN BODIES 

USING OIL-IMMERSED SHOCK-PROOF UNITS, 
BI-PLANE FLUOROSCOPY, AND SPECIAL 
FRACTURE DEVICE 

By LEX G. McCUTCHEN, M.D., Department of 
Radiology, St. Louis University and St. Louis 
Count}' Hospital 

There is a growing demand for the sep- 
arate fracture room in the x-ray depart- 
ment. That this room should be equipped 
with modern x-ray and fracture facilities 
goes without saying. In the writer’s experi- 
ence in x-ray and fracture work, he has 
found that the oil-immersed tube, the bi- 
plane fluoroscopic screen, and a simple me- 
chanical means of extension should be avail- 
able units of these facilities. 

Since the introduction of the oil-immersed 
tube, it has been a relatively simple matter 
to have a fracture room that is free from 
the dangers of electrical shock — an advan- 
tage which can best be appreciated by those 
who have worked in the darkness of the 
old-time fluoroscopic room, with its hazar- 
dous overhead wires. 

The safety of the oil-immersed tube has 
also been an advantage in bringing about 
the use of the bi-plane fluoroscopic screen, 
which has been found practical and ex- 
ceedingly helpful both in fracture work and 
in the removal of foreign bodies. The lat- 
eral view afforded by the bi-plane is a great 
time-saver, as it serves as an instant check 
on the accuracy of the anteroposterior view. 
The two views of the bi-plane can now be 
conveniently controlled by two foot switches 
incorporated in a block, together with the 
light button (Fig. 2). Using this method 
of control, it is possible for the operator to 
shift instantly from the anteroposterior 
view to the lateral, and vice versa, or to 
turn on the light in the room without shift- 
ing his position. Radiographs may also be 
made in two views without moving the pa- 
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garded as being incapable of producing In presenting this case of osteochondroma, 
harmful effects other than a slight discom- I appreciate that it is a manifestation of a 

fort and, at times, slight pain. For this not uncommon disease with which even- 

reason these tumors are permitted to pro- roentgenologist is familiar. The case is in- 
gress, without attention, until such serious teresting and instructive because it demon- 



Fxg 1 


complications arise as to demand immediate 
attention. It is a wise physician who makes 
frequent use of the roentgen ray in observ- 
ing the progress of benign bone tumors for 
possible complications, such as malignancy, 
also their encroachment upon vital struc- 
tures, and marked destruction of adjacent 

'^Osteochondroma, considered one of the 
benign tumors, on account of its usua > 
mild symptoms and frequent occurrence, 
often evades clinical observation. 


strates that a so-called innocent benign 
tumor, such as an osteochondroma, is capa- 
ble of producing serious results so insidious- 
lv as to be unobserved except by the roent- 
gen ray. 

Case B. F. B , male, aged 19, weight 129 
pounds, height 72 inches Family history: 
Mother, 50 years of age. lhing and well; 
father died at the age of 55 ; cause of death, 
nephritis. No history of rickets or skeletal 
deformities in the family , nor was there any 
history of tuberculosis or cancer. 




% 3 Lower extremity fracture using fracture device, lu-plane screen, and shock-proof oil-immersed unit 
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A LIST OF POSSIBLE VARIABLES 
FOR RAY EFFECT INVESTI- 
GATIONS 

Scientists hold the most optimistic views 
concerning the possibilities which lie in the 
field of x-ray and related ray applications. 
This is true of workers in fields which 
are widely separated. H. J. Muller , 1 of the 
University of Texas, for instance, stated of 
his field, genetics, that x-rays are means by 
which we may be able to regulate life itself. 
His statement has to do with the kinds of 
modifications which we may make in genes 
and chromosomes. A. H. Compton is quot- 
ed as stating that if the voltage of x-ray 
tubes can be raised to between ten and 
twenty million, the door to the release of 
atomic energy may be opened. 

It is the purpose of the following list to 
name the conditions which may be varied in 
either tire tube, the ray, tire surrounding 
spaces, or in the treated material itself dur- 
ing such fundamental investigations of ray 
effects. An attempt has been made to im- 
agine all of the possible variables of possible 
significance, but no claim is made, of course, 
that it is complete. Nevertheless, it is 
believed that a great deal of the future 
sciences of genetics, ray chemistry, and ray 
physics, as well as future x-rav machine de- 
sign, must be erected within the framework 
here indicated. At best, however, the aid 
"'ill be merely such as the armchair philos- 

Variation** Their Production l>v X rays and 
ihetr Relation to Evolution Smithsonian Rep, for 1^2°, 
PP> 345-362; aKo Scientific Monthly, December, 1920. 


opher can give the real investigator. The 
writer would be glad to hear of additions 
to the list which others may make, and sug- 
gests that some scientific librarian take the 
subject in hand to give the variables library 
index numbers in the same way that radio 
literature has been codified. An enormous 
ray effect literature already exists. The list, 
proceeding from the obvious variables to the 
obscure ones, is as follows: 

V ary the identity of the material rayed. 

Vary distance from ray source. 

Vary time of treatment. 

Vary number of treatments. 

Vary voltage of tube, i.e., hardness of ray. 

Vary milliamperage of tube, i.c., quan- 
tity of ray. 

Vary target temperature. 

Vary target material: (a) metals; (b) 
non-metals; (c) mixtures or compounds. 

Vary filament temperature. 

V ary filament area. 

V ary filament material. 

Feed tube alternating current: (a) vary 
wave shape. 

Feed tube direct current: (a) vary cur- 
rent, as pulsating. 

Control electron flow in tube with grid: 
(a) modulate ejected x-rays. 

Control character of radiation by mag- 
netic field (Faraday effect). 

Control character of radiation by electro- 
static field. 

Control character of radiation by filter: 
(a) liquids; (b) solids; (c) solutions; (d) 
thickness; (c) angle. 

Vary character of secondary radiation in 
subject by first injecting secondary x-ray 
generating material. 

Vary character of x-rays by mixing with 
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Fig. 4 Upper extremity fracture; traction at right-angle to body, with bi-plane fluoroscopic 
control and shock-proof oil-immersed unit. 


tained and x-ray films made in two views 
without changing the position of the frac- 
tured extremity. 

In the reduction of fractures of the sur- 
gical neck of the humerus, the leather cuff 
can be adjusted along the lever until the 
fragments are in good alignment when 
viewed under the fluoroscope. Adequate 
traction is available. 

In the reduction of lower extremity frac- 
tures, the patient is anesthetized on the 
stretcher, then lifted to the table and placed 
on the pelvic support, back and head rest. 
The extremity is wrapped in sheet cotton 
or encased in stockinet. A Collins’ hitch of 
three-inch muslin bandage is then tied to the 
ankle. The leather cuff is applied over the 


hitch (using three eyelets). After the nec- 
essary extension has been obtained, radio- 
graphs are made in two views without 
changing the position of the patient or the 
setting on the control stand of the x-ray 
machine. 

Removal of the leather cuff without re- 
leasing extension is very simple. The ends 
of the Collins’ hitch are tied to hook on the 
long traction bar. This maintains extension 
after the cuff is removed. The hitch may be 
incorporated in the cast or removed after 
the cast is applied. 

The writer has found the combination de- 
scribed to be helpful and it is his belief that 
it will prove a valuable as well as an attrac- 
tive addition to an x-ray department. 
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opher can give the real investigator. The 
writer would be glad to hear of additions 
to the list which others may make, and sug- 
gests that some scientific librarian take the 
subject in hand to give the variables library 
index numbers in the same way that radio 
literature has been codified. An enormous 
ray effect literature already exists. The list, 
proceeding from the obvious variables to the 
obscure ones, is as follows: 

Vary the identity of the material rayed. 

Vary distance from ray source. 

Vary time of treatment. 

Vary number of treatments. 

Vary voltage of tube, i.e., hardness of ray. 

Vary milliamperage of tube, i.c., quan- 
tity of ray. 

Vary target temperature. 

Vary target material: (a) metals; (b) 
non-metals; (c) mixtures or compounds. 

Vary filament temperature. 

Vary filament area. 

Vary filament material. 

Feed tube alternating current: (a) vary 
wave shape. 

Feed tube direct current: (a) vary cur- 
rent, as pulsating. 

Control electron flow in tube with grid: 
(a) modulate ejected x-rays. 

Control character of radiation by mag- 
netic field (Faraday effect). 

Control character of radiation by electro- 
static field. 

Control character of radiation by filter: 
(a) liquids; (b) solids; (c) solutions; (d) 
thickness; (c) angle. 

A' ary character of secondary radiation in 
subject by first injecting secondary x-ray 
generating material. 

Vary character of x-rays by mixing with 
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other radiation, such as radium, ultra-violet, 
etc., of selected wave length. 

Vary polarization of x-rays themselves. 

Vary polarization of admixed ray. 

Vary temperature at which treatment is 
given. 

Vary pressure at which treatment is given. 

Vary gases of atmosphere in which treat- 
ment is given. 

Vary kind of cells to which treatment is 
given (by shielding selected portions). 

Vary age of cells to which treatment is 
given. 

Vary pH of cells to which treatment is 
given (acidity or alkalinity). 

Vary humidity of atmosphere at which 
treatment is given. 

Vary water content of cells to which treat- 
ment is given. 

V ary work done by cells before treatment 
is given. 

Vary work done by cells after treatment 
is given. 

Vary food supply of cells before treat- 
ment is given. 

Vary food supply of cells after treatment 
is given. 

Vary number of sources of x-rays acting 
at one time. 

Vary angles at which such sources act. 

Vary amount of hormone stimulation of 
cells before, during, or after treatment. 

Vary degree of dispersion of matei ial be- 
fore treatment. 

Vary electrical grounding of material to 
which treatment is given. 

Vary electrostatic charge of material to 
which treatment is given. 

Vary current flowing through subject. 

Vary direction of current flowing through 


subject. . . t 

Vary type of current flowing through 

?U Vary number of components of system 

beine raved. . , 

Vary phases of components being rayed. 


Vary phase incidence of rays from two or 
more sources in the material itself. 

Use secondary radiation exclusively. 

Use reflected radiation, as from crystal 
surfaces. 

Vary magnetic influences on subject being 
rayed. 

Vary order of raying of parts or compo- 
nents of subject. 

Vary kind of mechanical stresses on sub- 
ject being rayed. 

Vary value of mechanical stresses on sub- 
ject being rayed. 

Vary the raying of food supply of subject. 

It is plain that after varying the above 
factors one at a time, they may then be va- 
ried two at a time and so on. In this way 
compound effects may be produced. Since 
the number of combinations thus con- 
templated approximates infinity, a state- 
ment of the “alphabet” upon which they 
are based may be of value. While predic- 
tions are hazardous, it would seem as if im- 
portant biological effects, at least those tend- 
ing to advance the specialization of species, 
would not flow from the variation of a 
single factor. 

As Baekeland said of our laboratory 
chemistry compared to that of life processes, 
it is like trying to play the piano by explod- 
ing a dynamite cartridge between the 
strings. Such a statement is equally true as 
to the biological effects of our present meth- 
ods of raying. 

To use a different figure of speech, the 
x-ray is capable of becoming a sculptor’s 
tool in the hands of the biologist and genet- 
icist. Hitherto, it has been only, in therapy, 
a means of destroying pathologically af- 
fected cells. Development would, therefore, 
seem to lie in the modification of its violence 
and in the modulation of its waves to a 
complexity of oscillation commensurate 
with the complexity of the results desired. 

Chester Tietig, M.S. 

Covington, Ivy. 
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A LETTER OF PROTEST 

In the Journal of the American Medical 
Association, May 6, 1933, appeared an edi- 
torial entitled “Disturbances of the Heart as 
Indication for Surgical Intervention in Hy- 
perthyroidism,” which appeared to the Edi- 
tor of Radiology as showing such misin- 
formation on the part of its writer that he 
felt constrained to voice a protest. The fol- 
lowing letter has been sent to the Editor of 
the Journal of the American Medical Asso- 
ciation, with the request that he publish it. 

May 22, 1933 

Dear Sir: 

May I call to your attention certain in- 
accuracies which occur in your editorial on 
“Disturbances of the Heart as Indication for 
Surgical Intervention in Hyperthyroidism,” 
appearing in the May 6, 1933, issue of the 
Journal of the American Medical Associa- 
tion. 

The character of editorials appearing in 
that Journal has been of such high order 
that the countless physicians reading them 
are all agreed that they represent the latest 
and most accurate thought in the advance- 
ment of modern medicine. When we find 
deviation from such standards in arraigning 
a well known and accepted method of treat- 
ment we naturally look for an explanation 
in order that we may have a better under- 
standing of the motive activating such a 
departure. 

It would seem that our parent organiza- 
tion should he free from partisanship and 
deal alike with all of its members. It ap- 
pears that this principle has not been ad- 
hered to in this editorial. There can he no 
denying the fact that certain physicians rep- 
resenting specialized brandies of medicine 
become over-enthusiastic in regard to some 
method or methods of treating disease. This 
is true not only of radiologists hut of other 
Specialist'- as well. However, this cannot 


apply in the instance of the treatment of 
thyrotoxicosis by irradiation. 

The editorial begins with: “The beha- 
vior of the heart in hyperthyroidism pre- 
sents a number of interesting problems for 
the surgeons and internists.” Why not also 
the radiologists, who have occasion to see 
thousands of such cases? Is it because the 
writer thinks that radiologists lack sufficient 
knowledge to enable them to appreciate the 
interesting problems mentioned, and for this 
reason are ignored? The treatment of 
goiter to-day is as much a radiologic prob- 
lem as it is surgical. 

The editorial further states that “It seems 
generally agreed that the most efficient 
method of treating thyrotoxicosis to-day is 
by subtotal removal of the thyroid gland.” 
It would be interesting to know where such 
information was obtained, and in what 
manner. There is hardly a town of any 
size in this country in which toxic goiter is 
not being treated by irradiation and in a 
most satisfactory manner. 

The editorial contains another inaccurate 
statement wherein it is said that “Attempts 
at control of these symptoms [speaking of 
toxic goiter] by roentgen irradiation or by 
iodine therapy are, as a rule, inefficient, 
while valuable time is wasted and pathologic 
changes in the cardiovascular system pro- 
gress.” Again I ask how this information 
was obtained. Is it the reaction of an in- 
ternist or surgeon? Has an honest effort 
been made to ascertain the status of radiol- 
ogy in the treatment of this disease before 
censuring a method of which the writer ap- 
parently knows little? For his information 
I give actual statistics obtained in an impar- 
tial, unbiassed, and unprejudiced manner. 
When surgical statistics are obtained in a 
similar manner there will he a change of 
opinion from that expressed in the editorial 
in question. 

In the March, 19o2. issue of Radiology 
will he found a paper on the Radiological 
Aspect of Thyrotoxicosis which clearly 
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shows a true and impartial evaluation of 
radiation treatment of toxic goiter. The 
statistics presented were obtained from ra- 
diologists of varied experience in the treat- 
ment of this disease, some reporting on as 
few as five cases, others on hundreds, and 
one on 1,500. The percentage of satisfac- 
tory results was least in the instance of ra- 
diologists treating small numbers of cases 
and highest among those treating large 
numbers of cases, but to render a fair and 
unbiassed report the general average was 
taken. This showed a percentage of cures 
of 66.22; marked improvement in 21.07; 
recurrence in 8.45; failure in 12.4. I am 
quite sure that the percentage of cures com- 
pares favorably with that of surgery if a 
study be made of the surgical cures reported 
by general surgeons and not by a few ex- 
pert goiter surgeons. In this study it was 
also shown that, of the 10,500 cases treated 
by radiation, nearly 1,000 had been operated 


upon previously. 

Another misleading statement is made in 
your editorial. You mentioned that it is re- 
ported that the mortality rate following sur- 
gical operation for toxic goiter is less than 1 
per cent. What good news would this be to 
the goiter patients who contemplate surgi- 
cal intervention, if only it were true! Ro 
doubt, in a few— and a very few— surgical 
institutions of note such a low mortality rate 
is correct, but only a small percentage of 
goiter operations the country over are done 
in these institutions. After all, what counts 
is what general surgeons are doing, not just 
a few clinics, though they be large. General 
surgeons, most capable in other surgical 
fields but such as lack specialized experience 
in goiter surgery, show a surgical mortality 
which is far higher than “less than 1 per 
cent ” The medical profession and the pub- 
lic are getting tired of hearing of this ess 
than 1 per cent 1 ' mortality because they 
know better. Why not be frank with our- 
selves and state the true rate of mortality, 
as nearly as we can arrive at it. 


In 1929, A. B. Cooke stated that there 
was a general increase in surgical mortality 
rates during recent years, and that thyroid 
surgery headed the list, with a mortality 
rate which had increased 250 per cent in the 
preceding two decades. He believed the 
reason for this increase to be that every lo- 
cal surgeon to-day operates on goiter cases, 
while several years ago operation was done 
by only a few experts. Before him, N. J. 
MacLean, writing in 1921, made a survey to 
ascertain the surgical mortality in exoph- 
thalmic goiter, sending questionnaires to 100 
United States and Canadian hospitals. The 
replies indicated that a mortality rate of 8 
per cent existed then. Some time later he 
sent questionnaires to 200 additional hospi- 
tals, and obtained about the same percent- 
age. the mortality rate being then 7 per 
cent. There is nothing to indicate any sharp 
drop in the percentage since these surveys 
were made. 

It is not my desire to undermine or to 
minimize the importance of surgery in the 
treatment of toxic goiter, but I do object to 
letting pass without comment an editorial 
distinctly and unjustly antagonistic to ra- 
diation. Also, I take exception to the fact 
that so little information was obtained be- 
fore the Journal proceeded to publish an 
editorial against an accepted method, em- 
ployed throughout the world in the treat- 
ment of toxic goiter. 

Sincerely yours. 

Leo.v J. Mexville, M.D. 

AMERICAN CONGRESS OF 
RADIOLOGY 

SEPTEMBER 25-30, 1933 

Chicago during the World’s Fair will wel- 
come the largest radiological congress ever 
held in the United States when the four na- 
tional radiological societies will meet there 
in joint convention. Other members of the 
medical profession are invited as well. The 
American Congress of Radiology is sched- 
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uied for September 25-30, inclusive, at the 
Palmer House. According to Dr. Henry K. 
Pancoast, of Philadelphia, President of the 
Congress, all physicians, physicists, biolo- 
gists and others connected with the allied 
sciences will be made welcome at the Con- 
gress. 

The four radiological societies sponsoring 
the Congress that have eliminated their reg- 
ular annual meetings for 1933 in its favor 
are: The American College of Radiology, 
the American Radium Society, the Ameri- 
can Roentgen Ray Society, and the Radio- 
logical Society of North America. The Chi- 
cago Roentgen Society will also participate. 

Scores of visitors from Central and South 
American countries are expected to attend 
the Congress, and invitations have been sent 
to European colleagues. Over a hundred 
and fifty essayists will devote 55 full hours 
to the scientific program. The six-day pro- 
gram, however, places the scientific meetings 
to terminate at 2:00 p.m., leaving the after- 
noons free for visiting the Century of Prog- 
ress World’s Fair. Incidentally, the Fair 
itself will have remarkable worthwhile dis- 
plays showing the development of the x-rays 
and radium in tlreir medical applications. 

Benjamin H. Orndoff, M.D., of Chicago, 
Chairman of the Executive Council of the 
Congress, invites members of the medical 
profession to inquire further of him by 
writing to 2561 N. Clark Street, Chicago, 
concerning membership in the Congress, 
railroad and hotel rates, etc. He points out 
that the Palnrer House is reserving 1,400 
rooms for the period of the Congress and 
guarantees that rates will not he increased or 
other prices advanced during the session, 
^he Palmer House was selected for the 
Congress because it is so well arranged for 
s uch an event, and the scientific sessions, as 
veil as scientific and commercial exhibits, 
" ull he on one floor. 

Numerous committees are hard at work 
planning the Congress. Among these are the 
History and Education Committee, headed 


by Byron H. Jackson, M.D., of Scranton, 
Pa., President of the Radiological Society 
of North America. This committee will 
publish a special volume, known as “Science 
of Radiology,” for the members of the Con- 
gress, and will sponsor an unusual exhibit 
of old medical texts which will trace the his- 
tory of radiology from the early chemistry 
of the Middle Ages. Other Committees in- 
clude those on Publicity, James T. Case, 
M.D., of Northwestern University, Chicago, 
Chairman; Committee on Local Arrange- 
ments, M. J. Hubeny, M.D., of Chicago, 
Chairman; Scientific Exhibits, B. R. Kirk- 
lin, M.D., of the Mayo Clinic, Rochester, 
Minn., Chairman; Scientific Program, 
George E. Pfahler, M.D., of Philadelphia, 
Chairman; Publications, Leon J. Menville, 
M.D., of New Orleans, and Lawrence Reyn- 
olds, M.D., of Detroit, Co-chairmen; Com- 
mittee on Photography, A. U. Desjardins, 
M.D., of the Mayo Clinic, Rochester, Minn., 
Chairman; Commercial Exhibits, John T. 
Murphy, M.D., of Toledo, Ohio, Chairman; 
Finance, E. L. Jenkinson, M.D., of Chicago, 
Chairman; Travel and Transportation, 
Henry Schmitz, M.D., of Chicago, Chair- 
man; Membership, Albert Soiland, M.D., 
of Los Angeles, Chairman. 

The President of the Congress is Henry 
K. Pancoast, M.D., of Philadelphia. The 
Vice-presidents are: Albert Soiland, M.D., 
of Los Angeles, as President of the 
American College of Radiology; Burton 
T. Lee, M.D., of New York, as President of 
the American Radium Society; John T. 
Murphy, M.D., of Toledo, Ohio, as presi- 
dent of the American Roentgen Ray Soci- 
ety, and Byron H. Jackson, M.D., of Scran- 
ton, Pa., as President of the Radiological 
Society of North America. The other of- 
ficers are: Chairman of the Executive 
Council, B. PI. Orndoff, M.D., of Chicago; 
Secretary of the Council, E. L. Jenkin- 
son, M.D., of Northwestern University. 
Chicago; Treasurer of the Council, Henry 
Schmitz, M.D.. of Loyola University. Chi- 
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cago. The Executive Council, aside from 
the names just given, includes the chairmen 
of the various committees. 

James T. Case, M.D., Chairman 
Publicity Committee. 


DR. ALBAN KOHLER HONORED 

During the meet- 
ing of the German 
Roentgen Society 
which took place in 
Bremen, April 22- 
24, the Rieder Gold 
Medal was awarded 
to Dr. Alban Kohler, 
of Wiesbaden, for 
outstanding work in 
roentgenology. This 
honor has been 
awarded to the late 
Guido Holzknecht, 
of Vienna, and to Gosta Forssell, of Stock- 
holm. 

The Radiological Society of North Amer- 
ica offers its congratulations to Dr. Kohler, 
who is teacher and friend to many of our 
members. 



ANNOUNCEMENT 


At the request of James T. Case, M.D., 
the following notice is published. 

The Reunion of French Language Physi- 


cians practising radiology and electrolog}' 
(Medecins Electroradiologistes de Langue 
Franqaise), under the auspices of the So- 
ciety Francaise d’Electroradiologie et de Ra- 
diologie medicales, of the Society de Radiol- 
ogie medicale frangaise and of the Societe 
Beige de Radiologie, to which are invited 
French-speaking physicians of whatever na- 
tionality, will be held in Pans, Oct. 12, 1933, 
at the Faculty of Medicine at the same time 
as the Congress of Surgery. 


The following questions will be the order 
of the day: 

1. The radiological examination of the 
mucosa of the large intestine. Reporters: 
Dr. Ledoux-Lebard, chief of service of 
medical electroradiology to the Hospitals of 
Paris, and Dr. Gilbert, medical radiologist 
of the Cantonnal Hospital of Geneva. 

2. The short waves. Reporter: Profes- 
sor Rechou, of Bordeaux, assisted by Dr. 
Auclair, Dr. Dausset, and Dr. Droust. 

The officers of the Congress are as fol- 
lows: Dr. Belot, President; Dr. Delherm, 
Dr. Rechou, and Dr. Dubois-Trepagne, 
Vice-presidents; Dr. Dariaux and Dr. Por- 
tret, Secretaries; Dr. Morel-Kahn, Treas- 
urer. 


BOOK REVIEWS 


The Pelvis ix Obstetrics. A Practical Man- 
ual of Pelvimetry and Cephalometry, Includ- 
ing Chapters on Roentgenological Measure- 
ment. Julius Jarcho, M.D., F.A.C.S., Con- 
sulting Roentgenologist, Hastings Hillside 
Hospital ; Attending Obstetrician and Gyne- 
cologist, Sydenham Hospital. A volume of 
365 pages, 140 illustrations, and 51 tables. 
Published by Paul B. Hoeber, Inc., New 
York, 1933. Price $6 00. 

This volume, a good example of the pub- 
lisher's art, is printed on good quality paper 
using large, easily legible type; the illustra- 
tions are profuse and well-made and convey 
an excellent first impression. The value of this 
book, however, lies not in any original ma- 
terial, for no pretense of novelty is made, but 
in a compilation of rather widespread data, so 
that its significance is more as a basis for fu- 
ture analysis and comparison of pelvic meas- 
urements than in its immediate practical appli- 
cation. 

Virtually every possible manual and caliper 
measurement that has ever been made is well 
described, portrayed, and evaluated. The tables 
of racial variation in pelvic size should prove 
of special interest to practitioners who find 
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themselves in contact with a varied racial ele- 
ment among their patients. 

The chapter on x-ray pelvimetry is clearly 
written. Perhaps too much is made of the va- 
rious “different” methods which in the end 
resolve themselves into but two, the stereo- 
scopic triangulation and the target-film over 
object-film proportion types. However, these 
are well described and are undoubtedly of con- 
siderable value. 

The chapter on cephalometry is likewise well 
done. Whether more mention of the difficul- 
ties of determining the exact sites of the fetal 
head in utcro, and of maintaining them while 
exposures are being made, should not have 
been made, is open to question. 

The bibliography is excellent and should 
make it practically unnecessary to go back be- 
yond this time to cover the literature in this 
field. It shows a careful search of past en- 
deavors. The book, as a whole, should prove 
of widespread interest, although to the well- 
posted radiologist it offers little save a com- 
pilation of data; that alone, however, should 
make it worthy of a place in his library. 


Einfohrung in die Rontgenologie. A Text- 
book for Physicians and Students. G. F. 
Haenisch, Prof. Dr. Med., Leitender Ober- 
arzt am Allgem. Krankenhaus Barmbeck, 
Hamburg, and H. Holthusen, Prof. Dr. 
Med., Leitender Oberarzt am Allgem. 
Krankenhaus St. Georg, Hamburg. With a 
physical-technical introduction by A. 
Liechti, Priv.-Doz. Dr. Med. Chefarzt am 
Inselspital, Bern. A volume of 3S9 pages 
and 299 illustrations and drawings. Pub- 
lished by Georg Thieme, Leipzig, 1933. 
Price, 25 marks. 

As indicated in the title, this is an introduc- 
tion to roentgenology, so the material has been 
contracted down to the point where it can be 
assimilated readily by students or physicians 
without previous training in roentgenology. 

As is usual in the publications of this house, 
the printing and illustrations are beautifully 
done. The diagrams are numerous and clarify- 
ln .g. While the section on physics and technic. 


comprising about 44 pages, is complete,, it 
seems more elaborated than necessary for a 
student’s textbook. It may be criticized be- 
cause so little attention is paid to roentgeno- 
graphic technic, an important feature of the 
student’s training. 

The section on diagnosis, written by Dr. 
Haenisch, is notable for its clarity of language, 
which makes it easy reading for the non- 
German student. The general statement of the 
principles of roentgen diagnosis is unusually 
good and is well worth study even by special- 
ists in the field. Furthermore, the detailed 
analysis of roentgenograms of several differ- 
ent portions of the body represents a fine 
achievement in demonstrating the fundamen- 
tals of roentgen diagnosis. The general critique 
of the value and limitations of the roentgen 
method, while rather conservative, is very well 
written. 

The specific details of regional diagnosis 
are, however, briefly done. The whole section 
comprises only about 150 pages, so there is 
little room for detail. This is perhaps justifi- 
able in this type of text, but there would seem 
to be a marked disproportion in an allocation 
of space which gives the therapeutic and 
physics sections of a textbook for general 
practitioners much more space than that as- 
signed to the diagnostic section. The latter 
will inevitably be much more used. Notable 
omissions, due undoubtedly to the need for 
brevity, are encountered. 

The section on roentgen therapy was writ- 
ten by Prof. Holthusen. On the whole, the 
treatment of the subject is excellent, the broad 
discussions of the effects of radiation on cells 
being particularly commendable. In the de- 
tailed discussion of the treatment of specific 
diseases, the book suffers from a tendency 
to include too many diseases in which the 
effects of radiation are most questionable. 
American readers may be particularly sur- 
prised to find pernicious anemia, gonorrhea, 
hemophilia, and abscesses of teeth, to mention 
only a few, discussed at some length as proper 
cases for roentgen therapy. Nevertheless, this 
section is well worth the perusal of the special- 
ist in radiology, as well as the student. 
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cago. The Executive Council, aside from 
the names just given, includes the chairmen 
of the various committees. 

James T. Case, M.D., Chairman 
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Beige de Radiologie, to which are invited 
French-speaking physicians of whatever na- 
tionality, will be held in Paris, Oct. 12, 1933, 
at the Faculty of Medicine at the same time 
as the Congress of Surgery. 


The following questions will be the order 
of the day: 

1. The radiological examination of the 
mucosa of the large intestine. Reporters: 
Dr. Ledoux-Lebard, chief of service of 
medical electroradiology to the Hospitals of 
Paris, and Dr. Gilbert, medical radiologist 
of the Cantonnal Hospital of Geneva. 

2. The short waves. Reporter: Profes- 
sor Rechou, of Bordeaux, assisted by Dr. 
Auclair, Dr. Dausset, and Dr. Droust. 

The officers of the Congress are as fol- 
lows: Dr. Belot, President; Dr. Delherm, 
Dr. Rechou, and Dr. Dubois-Trepagne, 
Vice-presidents; Dr. Dariaux and Dr. Por- 
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urer. 
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sulting Roentgenologist, Hastings Hillside 
Hospital ; Attending Obstetrician and Gyne- 
cologist, Sydenham Hospital. A volume of 
365 pages, 140 illustrations, and 51 tables. 
Published by Paul B. Hoeber, Inc., New 
York, 1933. Price $6.00. 

This volume, a good example of the pub- 
lisher’s art, is printed on good quality paper 
using large, easily legible type; the illustra- 
tions are profuse and well-made and convey 
an excellent first impression. The value of this 
book, however, lies not in any original ma- 
terial, for no pretense of novelty is made , but 
in a compilation of rather widespread data, so 
that its significance is more as a basis for fu- 
ture analysis and comparison of pelvic meas- 
urements than in its immediate practical appli- 
cation. 

Virtually every possible manual and caliper 
measurement that has ever been made is well 
described, portrayed, and evaluated. The tables 
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BLOOD CHANGES 

Changes in the Blood Picture after Roentgen 
Deep Therapy and Their Prognostic Value. Hans 
Bosch. Strahlentherapie, 1932, XLV, S03-S24. 

The author states that four factors usually pro- 
duce changes in the blood picture in carcinoma pa- 
tients following roentgentherapy : (1) the irradia- 
tion itself ; (2) the indirect effect on the bone mar- 
row; (3) the toxins produced by tumor necrosis; 
(4) the bacterial infection of the tumor. 

The prognosis is, as a rule, favorable if there is 
only a slight drop of hemoglobin and erythrocytes, 
a decrease of the leukocytes immediately after the 
exposure which returns to normal within from 
C1 ght to twelve weeks, a small drop in lymphocytes, 
a slight increase in polynuclear cells and eosinophils, 
and a drop of the monocytes and mast-cells. The 
opposite reaction of the blood must be considered 
as an unfavorable prognostic sign. The author em- 
phasizes that one single factor should not be re- 
garded as significant. 

Ernst A. Pohle, M.D., Ph.D. 


CONTRAST MEDIA 

Radiography of the Placenta and its Possible 
Clinical Applications. Domenico Vajano. Archivio 
di Radiologia, Sept.-Dee., 1932, p. 773-788. 

The author carried out radiologic and histologic 
experiments on rabbits and guinea pigs and 
showed that it is possible to visualize the placenta 


by a single non-toxic intravenous or intracardiac 
dose of colloidal thorium (thorotrast) which is 
harmless to the fetus and to the mother. He, 
therefore, feels that the method may be worthy of 
a clinical trial. 

E. T. Leddy, M.D. 


THE DIAPHRAGM 

Examination of the Action of the Diaphragm in 
Hiccup by Aleans of Phrenography. Giovanni 
Paltrinieri. Rivista di radiologia e fisica medica, 
December, 1932, IV, 645-768. 

The author studied two cases of hiccup, one of 
so-called paradoxical hiccup, by Palmieri’s technic 
of phrenography (a simplified method of cinema- 
tography for the study of movement of the dia- 
phragm, described in 1922). The study of his 
cases, illustrated by 15 figures in the paper, con- 
siders some of the findings which are of impor- 
tance in the examination of the diaphragmatic 
function in normal and pathologic lesions. 

E. T. Lf.ddy, M.D. 


EXPERIMENTAL STUDIES 

The Tissue Cultures in Plasma of Animals Ex- 
posed to Roentgen Rays. A. Calo. Strahlentherapie, 
1932, XLV, 487-502. 

Cultures of embryonal heart and spleen were 
grown in the plasma of chickens which had received 
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Die Curie-Rontgentherapie Bosartiger 
Frauenleiden ( Curie- roentgentherapy of 
Malignant Disease in Women). By Dr. 
Stefan Simon, Leiter der Strahlenabteilung 
der 1. Universitats-Frauenklinik in Wien. 
Radiologische Praktika, XX. A volume of 
122 pages and 78 illustrations. Published 
by Georg Thieme, Leipzig, Germany, 1933. 
Price, 13.20 marks. 

In the introduction the author emphasizes 
the fact that although radiation therapy has 
many remarkable results to its credit, it must 
still be considered in its infancy. The proper 
application of radiant energy requires many 
years of specialized study and training in 
order that one may avoid the dangers con- 
nected with its use. 

The book offers a precise and comprehensive 
outline of the present status of x-ray and 
radium therapy in the treatment of malignant 
tumors located in the female generative organs. 
In a general part the essentials of a proper 
preparation of the patient for the treatment 
are related, followed by a description of the 
technic of administering radium and x-rays. 
The biologic effect of radiation on normal and 
pathologic tissue is also dealt with briefly. 

In the special part we find the various 
tumors discussed, arranged according to their 
location: cancer of the vulva, of the vagina, 
of the cervix uteri, of the corpus uteri. The 
carcinomatous blastoma in the ovary and the 
sarcoma of the generative organs are also 
mentioned. For each group the following 
points are discussed : clinical experience, struc- 
ture of tumor, subdivisions, indications and 
contra-indications for radiation; the radical, 
prophylactic, and palliative treatment; treat- 
ment methods used as adjuncts, the after-care, 
prognosis, and statistical results. 

Numerous well-chosen illustrations accom- 
pany the text, a good percentage of these be- 
ing devoted to diagrams of radium applicators 
in situ. The radiologist who has a reading 
knowledge of German will be well rewarded 
for the time spent with the study of this mono- 
graph. 


Les Abces du Poumon (Pulmonary Abscess). 
By M. Leon Kindberg, Medecin des Hopi- 
taux de Paris, and Robert Monod, Chirur- 
gien des Hopitaux de Paris, with the collab- 
oration of A. Soulas, Assistant d’O. R. L. a 
l’Hopital Laennec. A volume of 322 pages 
and 119 illustrations. Published by Masson 
et Cie., Paris, 1932. Price, 55 francs. 

An internist and a surgeon, assisted by an 
otolaryngologist, have joined forces to write 
a comprehensive clinical study of the pulmo- 
nary abscess. The material is grouped under 
the following headings: general introduction, 
pathologic anatomy, etiology, clinical features, 
complications, diagnosis, various types of 
treatments (medical, bronchoscopic, surgical). 
In a concluding chapter the experience of the 
authors is critically analyzed, and definite 
therapeutic indications, based on their obser- 
vations, are given for the various types of pa- 
tients and pathologic processes. The text is 
profusely illustrated by more than a hundred 
roentgenograms and an extensive bibliography 
will be found at the end of the book. This 
monograph should appeal to the radiologist as 
well as to his confreres in the medical profes- 
sion. 


Roentgenstereoscopy in Dentistry. By 
Privatdozent Dr. J. v. Reckow, Marburg. 
Vol. LXXXIII of “Deutsche Zahnheil- 
kunde," 1933, with 80 pages and 21 illustra- 
tions. Published by Georg Thieme, Leip- 
zig, Germany. Price, 6 marks. 

The author reviews at great length the va- 
rious stereoscopic methods, particularly re- 
garding their application on dental problems. 
He then reports his own studies leading to 
certain conclusions as to the scope of roent- 
genstereoscopy in dentistry. If the distance 
between skull and film is 2 meters (teleoste- 
reoradiography), the whole skull can be taken 
on a relatively small film. Intra-oral stereo- 
scopic films are indicated if two films, taken 
in different planes, are not sufficient to enable 
one to arrive at a diagnosis. 
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congenital 

Roentgen consideration of common congeni- 
tal anomalies as related to injuries, L. J. 
Gelber, 177. 

ABSCESS, pulmonary 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: bronchoscopic aspects, 
L. H. Clerf, 365. 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: clinical aspects, E. H. 
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Pulmonary abscess, bronchiectasis, and pul- 
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Roentgentherapy in arthritis: new aspects and 
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gic study (ab.), A. E. Keller, H. T. Hill- 
strom and R. S. Gass, 324. 

ASTHMA, cardiac 

Disc, by D. Luten, 470. 

Disc, by L. G. Riglcr, 471. 
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Some x-ray studies of circulation, W. J. Meek, 
155 (159). 
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Contribution to question: arc there persisting 
epiphyses of vertebral? (ab.) C. Mau, 416. 

Reduced lumbosacral joint space: relation to 
sciatic irradiation (ab.), P. C. Williams, 414. 

Significance of radiologic findings in low back 
pain: review of 500 cases, W. Duncan, 282. 
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Effect of x-rays on bacteria in media of high 
specific gravity: preliminary report, \V. A. 
Johnston, 195. 
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of growing bone (ab.), L. Pincussen, 324. 
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total body irradiation with roentgen ray's (180 K.V., 
3 ma., 31 cm. F.S.D., 2.0 Al, 2100 r). They showed 
an increased growth as compared with cultures grow- 
ing in the plasma of normal animals. Malignant 
tumor cells treated in the same manner showed a 
definite inhibition of growth. Cultures of em- 
bryonal tissues and of tumors growing in the plasma 
of Rous sarcoma chickens exposed locally over the 
tumor showed definite inhibition of growth. This 
was most pronounced in cultures of Rous sarcoma. 
The effect of the plasma on the cultures had its 
optimum if the plasma was prepared 24 hours after 
the irradiation. If the plasma is kept in a test tube 
for a longer time, the effect disappears. 

Ernst A. Pohle, M.D., Fh.D. 


GALL BLADDER (NORMAL AND 
PATHOLOGIC) 

Congenital Urinary Obstructions in Male Children. 
W. A. Frontz. Jour. Urol., April, 1932, XXVII, 
489-501. 

The author reports several cases of unusual anom- 
alies occurring in male children presenting obstruc- 
tive symptoms. He has attempted to classify these 
lesions in various groups, depending upon their 
anatomic configuration. 

A number of pathologic specimens demonstrating 
this form of anomaly are reproduced in the article 
along with the cystograms. 

Davis H. Pardoi.l, M.D. 


A Contribution to the Radiologic Study of 
Pericholecystic Deformities. Pietro Perona. Arch- 
ivio di Radiologia, Sept.-Dee., 1932, p. 719-765. 

Prof. Perona,' of Padova, first reviews some of 
his previous work on the morphology of the gall 
bladder and on perivisceritis secondary to appen- 
dicitis and traces schematically the various aspects 
of cholecystic adhesions as shown by operation, 
discussing their origin and development. He 
shows that dislocations and deformities of the 
gall bladder always have some special pathologic 
background and that in each examination a check- 
ing of the function of the gall bladder is of great 
assistance. Strawberry gall bladder may some- 
times present a confusing radiologic picture. In 
pericholecystitis there may be found decreased 
density, blurred outlines, and delayed emptying, 
due to the simple fact that the normal function of 
the gall bladder is impeded by external factors. 

E. T. Leddy, M.D. 


GASTROINTESTINAL TRACT 
(DIAGNOSIS) 

Evaluation of Compression Technic in the Roent- 
gen Demonstration of Duodenal Lesions. Milton J. 


Geyman. Am. Jour. Roentgenol, and Rad. Ther 
Avgust, 1932, XXVI II, 211-222. 

While some workers claim ability to demonstrate 
the niche of duodenal ulcer in 90 per cent of cases 
the expected percentage will probably be somewhere 
between 45 and 75. After a considerable experience 
in the routine application of the compression method 
of study to all gastro-intestinal cases, a 64 per cent 
demonstration of the ulcer niche in the entire series 
diagnosed as duodenal ulcer was obtained by the 
writer. A Chaoul compressor applied after the ad- 
ministration of about one ounce of thin watery sus- 
pension of barium is the method recommended, a 
fairly large series of films at various angles being 
necessary for satisfactory study. The compression 
method with films is definitely more accurate than 
compression fluoroscopy only. In certain ulcers 
with the cap sharply contracted the compression 
method may fail to demonstrate the niche as surely 
as when the cap only is in the filled state; in the 
latter case the method may occasionally fail to dem- 
onstrate an ulcer deformity in the presence of ulcer. 
It is no uncommon thing to demonstrate two or even 
more ulcer craters by the compression method, this 
affording, of course, a more exact diagnosis that 
would be possible by other methods. In the course 
of treatment it is at times possible to demonstrate 
the decrease in size or disappearance of the crater, 
while the filled cap may show an essentially un- 
changed defect. In a period of a year and a half 
there was only' one case in which the least suspicion 
existed that the pressure exerted by the compressor 
may have hastened a perforation. 

J. E. Habbe, M.D. 


A Contribution to the Knowledge of the Varia- 
tions in the Length of the Colon in the Adult. Dino 
Mantovani. Rivista di radiologia e fisica medica, 
December, 1932, IV, 685-726. 

Mantovani describes an anomaly occurring in a 
redundant colon in the adult which may present 
obscure and confusing symptoms resembling those 
of many abdominal lesions, but which are, in fact, 
only reflex symptoms originating in this anomaly. 
He regards the anomaly of idiopathic origin. In his 
case there was also a bicornate uterus. He also 
presents a detailed study of 16 interesting cases in 
which the colon was studied. 

E. T. Leddy, M.D. 


A Case of Tuberculosis of the Small Intestine. 
Ettore Colombo. Archivio di Radiologia, Sept.- 
Dee., 1932, p. 766-772. 

The author reports a case of tuberculosis of the 
upper loops of the small intestine, presenting the 
same findings as described in detail by Freud, and 
characteristic of sarcoma. The diagnosis was con- 
firmed by operation but without a biopsy. 

E. T. Leddy, M.D. 
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total body irradiation with roentgen rays (180 K.V., 
3 ma, 31 cm. F.S.D., 2.0 Al, 2100 r). They showed 
an increased growth as compared with cultures grow- 
ing in the plasma of normal animals. Malignant 
tumor cells treated in the same manner showed a 
definite inhibition of growth. Cultures of em- 
bryonal tissues and of tumors growing in the plasma 
of Rous sarcoma chickens exposed locally over the 
tumor showed definite inhibition of growth. This 
was most pronounced in cultures of Rous sarcoma. 
The effect of the plasma on the cultures had its 
optimum if the plasma was prepared 24 hours after 
the irradiation. If the plasma is kept in a test tube 
for a longer time, the effect disappears. 

Ernst A. Pohle, M.D., Ph.D. 

GALL BLADDER (NORMAL AND 
PATHOLOGIC) 

Congenital Urinary Obstructions in Male Children. 
W. A. Frontz. Jour. Urol, April, 1932, XXVII, 
489-501. 

The author reports several cases of unusual anom- 
alies occurring in male children presenting obstruc- 
tive symptoms. He has attempted to classify these 
lesions in various groups, depending upon their 
anatomic configuration. 

A number of pathologic specimens demonstrating 
this form of anomaly are reproduced in the article 
along with the cystograms. 

Davis H. Pardoll, M.D. 


A Contribution to the Radiologic Study of 
Pericholecystic Deformities. Pietro Perona. Arch- 
ivio di Radiologia, Sept. -Dec., 1932, p. 719-765. 

Prof. Perona,' of Padova, first reviews some of 
his previous work on the morphology of the gall 
bladder and on perivisceritis secondary to appen- 
dicitis and traces schematically the various aspects 
of cholecystic adhesions as shown by operation, 
discussing their origin and development. He 
shows that dislocations and deformities of the 
gall bladder always have some special pathologic 
background and that in each examination a check- 
ing of the function of the gall bladder is of great 
assistance. Strawberry gall bladder may some- 
times present a confusing radiologic picture. In 
pericholecystitis there may be found decreased 
density, blurred outlines, and delayed emptying, 
due to the simple fact that the normal function of 
the gall bladder is impeded by external factors. 

E. T. Leddy, M.D. 


GASTROINTESTINAL TRACT 
(DIAGNOSIS) 

Evaluation of Compression Technic in the Roent- 
gen Demonstration of Duodenal Lesions. Milton J. 


German. Am. Jour. Roentgenol, and Rad Thcr 
August, 1932, XXVIII, 211-222. 

While some workers claim ability to demonstrate 
the niche of duodenal ulcer in 90 per cent of cases, 
the expected percentage will probably be somewhere 
between 45 and 75. After a considerable experience 
in the routine application of the compression method 
of study to all gastro-intestinal cases, a 64 per cent 
demonstration of the ulcer niche in the entire series 
diagnosed as duodenal ulcer was obtained by ihe 
writer. A Cliaoiil compressor applied after the ad- 
ministration of about one ounce of thin water}* sus- 
pension of barium is the method recommended, a 
fairly large series of films at various angles being 
necessary for satisfactory study. The compression 
method with films is definitely more accurate than 
compression fluoroscopy only. In certain ulcers 
with the cap sharply contracted the compression 
method may fail to demonstrate the niche as surely 
as when the cap only is in the filled state; in the 
latter case the method may occasionally fail to dem- 
onstrate an ulcer deformity in the presence of ulcer. 
It is no uncommon thing to demonstrate two or even 
more ulcer craters by the compression method, this 
affording, of course, a more exact diagnosis that 
would be possible by other methods. In the course 
of treatment it is at times possible to demonstrate 
the decrease in size or disappearance of the crater, 
while the filled cap may show an essentially un- 
changed defect. In a period of a year and a half 
there was only one case in which the least suspicion 
existed that the pressure exerted by the compressor 
may have hastened a perforation. 

J. E. Habbe, M.D. 
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December, 1932, IV, 685-726. 

Mantovani describes an anomaly occurring in a 
redundant colon in the adult which may present 
obscure and confusing symptoms resembling those 
of many abdominal lesions, but which are, in fact, 
only reflex symptoms originating in this anomaly. 
He regards the anomaly of idiopathic origin. In his 
case there was also a bicornate uterus. He also 
presents a detailed study of 16 interesting cases in 
which the colon was studied. 

E. T. Leddy, M.D. 

A Case of Tuberculosis of the Small Intestine. 
Ettore Colombo. Archivio di Radiologia, Sept.- 
Dee., 1932, p. 766-772. 

The author reports a case of tuberculosis of the 
upper loops of the small intestine, presenting the 
same findings as described in detail by Freud, and 
characteristic of sarcoma. The diagnosis was con- 
firmed by operation but without a biopsy. 

E. T. Leddy, M.D. 
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rung in die Rontgenologie, 487 
Holthusen, H, with Haemsch, G F, jt auth 
Jarcho, Julius, Pelvis m Obstetrics, 486 
Kmdberg, Leon, and Monod, Robert, Les 
Abces du Poumon, 488 
Monod, Robert, with Kmdberg, Leon, jt auth 
Poumeau Dehlle, Le remamement nosologique 
de la dilatation des bronches par [’applica- 
tion systematique du hpiododiagnostic, 312 
v Rechow, J , Roentgenstereoscopy in Den- 
tistry, 488 

Reding, Rene, Le Terrain Cancereux et Can- 
cerisable, 235 

Saye Louis Pneumolyse Intrapleurale, 236 
Simon, Stefan, Die Curie-Rontgentherapie 
Bosartiger Frauenleiden, 488 


BREAST, cancer 

Healing of wounds in tissue irradiated pre- 
ceding operation, with special consideration 
of breast cancer (ab ), O Junghng, 152 
Irradiation of mammary cancer, with special 
reference to measured tissue dosage (ab 1 
B J Lee, G T Pack, E H Quimbv, and 
F W Stewart, 153 

Old and new theories with regard to \-ray 
dosage in cancer (ab ), F Hernaman- 
Johnson, 152 

Report of thousand unselected cancer cases, 
I I Kaplan, 433 (441) 

Roentgentherapy of osseous metastasis from 
carcinoma of breast (ab ), L Feci, 68 
Treatment of metastatic and inoperable mam- 
mar} cancer, with discussion of certain dis- 
tinct types of metastasis (ab ), F E Adair, 


BRONCHI, cancer 

Radiosensitn ltj of carcinoma of bronchus 
(ab ), G Herrnheiser, 412 
BRONCHIECTASIS 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms bronchoscopic aspects, 
L H Clerf, 365 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms clinical aspects, E H 
Funk, 353 (355), disc, 372 

Pulmonary abscess, bronchiectasis, and pul 
monary neoplasms roentgenologic aspect, 
J T Farrell, Jr, 360 (362) 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms surgical aspects, J B 
Flick, 367 (369) 

BRONCHOGRAPHY, sequela: 

Unfortunate bronchographj (ab ), B Kohler, 
239 


CALCANEUM, fractures 

End-results in fractures of calcaneus (ab ), 
R S Reich, 414 
Variations in 

Calcaneal spur (ab ), G M Sack, 65 
CANCER, blood in 

Changes in blood picture after roentgen deep 
therapj and prognostic value (ab ), H 
Bosch, 4S9 
Chemotherapy 

Application of chemotherapy m treatment of 
carcinoma (ab ), G Ernst, 152 
Diagnosis 

Incidence of carcinoma in certain chronic 
ulcerating lesions of stomach (ab ), G n 
Holmes and A O Hampton, 151 
Roentgen diagnosis of lesions m small in 
testine, H W Soper, 76 (78) 

Terminal ileum, cecum, and ascending colon 
from standpoint of roentgenologist, C B 
Rose, 266 T 

Treatment of carcinoma of tbjroid gland, J 
def Pemberton and R E Fricke, 213 


Metastasis 

Intratlioracic carcinoma, primarv in pleura, 
Case of, A L Hart and D L Martin, 61 

Primary carcinoma of lung, with metasfases 
case report (ab ), T B Weinberg and H 
Friedland, 68 

Pulmonary abscess, bronchiectasis, and pul 
monar j neoplasms surgical aspects, J B 
rhek, 367 (371) , . r 

Roentgentherapy of osseous metastasis from 
carcinoma of breast (ab ), L Feci, 68 

Spontaneous fracture (carcinomatous met as 
tasis) of dens epistrophei without compres 
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HEMATEMESIS 

Diagnostic significance of hematemesis (ab.), 
A. B. Rivers and D. L. Wilbur, 326. 
HEMORRHAGE 

Some x-rav studies of circulation, W. J. Meek, 
1SS (160). 

HERNIA 

Diaphragmatic 

Bilateral diaphragmatic hernia, E. A. May, 275. 
X-ray sign in diagnosis of reducible esopha- 
geal orifice hernia, J. R. Cartv, 174. 

Lung 

Hernia of lung: roentgen observations, with 
report of traumatic case, H. A. OHn, 253. 
HIP JOINT 
Deformity 

Roentgen consideration of common congeni- 
tal anomalies as related to injuries, L. J. 
Gelber, 177 (180). 

Surgery 

Plastic surgerv of hip, A. B. Gill, 120. 
HODGKIN’S DISEASE. See Lymphogranuloma. 
HUMERUS, fracture 

Traumatic lesions of elbow, Rare finding in 
(ab.), T. Bertani, 65. 

Humerus, Fractures of upper end of: end-re- 
sult study which shows advantage of early 
active motion (ab.), S. M. Roberts, 66. 
HYPODERMOLITHS 

Hypodermoliths, with reports of one localized 
case and one generalized case, C. E. Pier- 
sail, 164. 

INFANTS, newborn 

Roentgenologic examination of nasal acces- 
sory sinuses in infants and children, F. K. 
Herpel, 181 (183). 

INTESTINES 

Diseases 

Clinical significance of duodenal stasis, S. A. 
Portis, 201. 

Diseases of large intestine (ab.), C. C. Mc- 
Clure, 325. 

Diverticula 

Diverticulosis of colon and sigmoid carcinoma 
(ab.), H. Strauss, 326. 

Obstruction 

Acute intestinal obstruction, due to mesenteric 
defects requiring massive resection (ab.), 
C. R. Edwards, 325. 

Roentgenography 

Evaluation of compression technic in roent- 
gen demonstration of duodenal lesions 
(ab.), M. J. Gcymnn, 490. 

Roentgen diagnosis of lesions in small in- 
testine, H. W. Soper, 76. 

Tumors 

Case of intussusception of colon associated 
with general intestinal lymphosarcomatosis, 
A. B. Friedmann and A. F, Sava, 394. 
IODINE AND IODINE COMPOUNDS 

Dangers of injection of iodized oils (ab.). 
Reports of Council on Pharmacy and Chem- 
istry, 413. 

Effect of roentgen rays on capacity of rat 
tumors to absorb iodine and bismuth (ab.), 
G. Jnnsson, 323. 

Iodine poisoning and iodism from lipiodol 
(ab.), D. A. Carmichael, 322. 

Rocntgcn-ray exploration (diagnosis) of pel- 
vic viscera with aid of iodized oil, J. J. 
F.isenbcrg, 86. 

IOPAX 

Intravenous pyelography with use of iopax 
(ab.), C. D. Allen and S. L. Edwards, 240. 


Intravenous urography: new diagnostic pro- 
cedure for general practitioner (ab.), M. B. 
Wesson, 327s 

JAWS, roentgenography _ _ • 

Roentgen diagnosis of mandibular joint (ab.), 
C. Parma, 238. 

JURISPRUDENCE, medical 

Discussed by I. S. Trostler, 295. 

KIDNEYS 

Abnormalities 

Renal anomalies: case reports (ab.), J. A. H. 
Magoun, 327. 

X-ray in diagnosis of renal tumors and poly- 
cystic kidneys, J. R. Caulk, 209 (211). 
Abscess 

Carbuncle of kidney (metastatic staphylococ- 
cus abscess of kidney cortex) (ab.), L. 
Brady, 330. 

Calculi 

Calculus disease complicating horseshoe kid- 
ney (ab.), J, S. Ritter and L. A. Shifrin, 330. 
Diseases 

Diagnostic problems in consideration of sur- 
gical lesions of kidney, I. H. Lockwood 
and W. Stewart, 386. 

Horseshoe 

Calculus disease complicating horseshoe kid- 
ney (ab.), J. S. Ritter and L. A. Shifrin, 330. 

Horseshoe kidney: report of 5 cases (ab.), 
J. A. Lazarus, 329. 

Roentgenography 

Intravenous urography: new diagnostic pro- 
cedure for general practitioner (ab.), M. B. 
Wesson, 327. 

X-ray in diagnosis of renal tumors and poly- 
cystic kidneys, J. R. Caulk, 209. 

Tumor 

Diagnostic problems in consideration of sur- 
gical lesions of kidney, I. H. Lockwood 
and W. Stewart, 386 (388). 

KNEE 

Rare localization of Kohler’s disease (ab.), C. 
Kreinser, 237. 

Calcification of meniscus in roentgenogram 
(ab.), A. Henrichsen, 329. 

Meniscus of knee joint in roentgenograms 
(ab ), O. Dittmar, 329. 

K6HLER, ALBAN 

Awarded Rieder Gold Medal, 486, 

LARYNX, cancer 

Late results of fractionated irradiation of car- 
cinoma of larynx (1922-1927): contribution 
to question of protracted or shorter single 
treatments (ab.), A. Gunsett, 153. 

Report of thousand unselected cancer cases, 
I. I. Kaplan, 433 (438). 

LIPS, cancer 

Report of thousand unselected cancer cases, 
1. I. Kaplan, 433 (436). 

LIVER, function tests 

F.fTcct of roentgen rays on function of secre- 
tory organs: observations on living organ 
in luminescent light: liver (ab.), W. Har- 
toch and M. Israeiski, 323. 

Influence of roentgen rays on liver function 
(ab.), A. Beutel, 414. 

LOBECTOMY 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms; surgical aspects, L B. 
Flick, 367 (370). 

LUNGS 

Abnormalities 


Congenital left cystic lung, with aplasia of 
lower lobe (ab.), P. Iacchin, 238. 
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EMPYEMA, interlobar 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: clinical aspects, E. H. 
Funk, 353 (355). 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: roentgenologic aspect, 
J. T. Farrell, Jr., 360 (362). 

ENDOCRINE GLANDS, diseases 

Roentgentherapy in arthritis: new aspects 
and technic, H. Langer, 78 (80). 

EPHEDRINE 

Effect of ephedrine upon human stomach as 
determined roentgenologically (ab.), W. W. 
Fray, 416. 

EPIPHYSES 

Contribution to question: are there persisting 
epiphyses of vertebrae? (ab.) C. Mau, 416. 

ESOPHAGUS 

X-ray sign in diagnosis of reducible esopha- 
geal orifice hernia, J. R. Carty, 174. 

Cancer 

Report of thousand unselected cancer cases, 
I. I. Kaplan, 433 (439). 

Diverticula 

Contribution to formation of diverticula in 
lower esophagus (ab.), K. Nemec, 323. 

Radioscopy 

X-ray sign in diagnosis of reducible esopha- 
geal orifice hernia, J. R. Carty, 174. 

Roentgenography 

Esophageal varices (ab.), A. Beutel, 240. 

EYES, foreign bodies 

Method for localization of foreign bodies in 
eye, R. Kegerreis, 69. 

FALLOPIAN TUBES, roentgenography 

Roentgen-ray exploration (diagnosis) of pel- 
vic viscera with aid of iodized oil, J. J. 
Eisenberg, 86. 

FEMUR, diseases 

Aseptic necrosis of neck of femur in adoles- 
cents: osteochondritis juvenilis of neck of 
femur (ab.), G. Gfitig and A. Herzog, 66. 

Fractures 

Plastic surgery of hip, A. B. Gill, 120 (127). 

Tumors 

Fibrosarcoma of bone, so-called: bone in- 
volvement by sarcoma of neighboring soft 
parts (ab.), C. F. Geschickter, 67. 

FEVER 

In kidney lesions 

Diagnostic problems in consideration of sur- 
gical lesions of kidney, I. H. Lockwood and 
W. Stewart, 386 (389). 

Therapeutic 

Therapeutic fever reproduced by diathermy; 
present developments and future possibili- 
ties, J. C. King, 449. 

FILMS, safety 

Investigation of gaseous decomposition prod- 
ucts of x-ray films, G. Ballard, 18. 

FILTERS 

Ionization measurements on influence of sec- 
ondary beta rays in gamma-ray therapy 
(ab.), E. Stahei, 323. 

FOOT 

Calcaneal spur (ab.), G. M. Sack, 65. 

FOREIGN BODIES 

Foreign body accidents in children: diagnosis 
and treatment, L. H. Clerf, 142. 

Method for localization of foreign bodies in 
eye, R. Kegerreis, 69. 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: clinical aspects, E. H. 
Funk, 353 (355). 


Reduction of fractures and removal of for- 
eign bodies using oil-immersed, shock- 
proof units, bi-plane fluoroscopy, and spe- 
cial fracture device, L. G. McCutchen 477 
FRACTURES 
Complications and sequelae 

Lower radial epiphysis. Fractures of (ab.), \V. 
L. Watson, 66. 

Traumatic lesions of elbow. Rare finding in 
(ab.), T. Bertani, 65. 

Experimental 

Periosteum, Role of, in healing of fractures 
(ab.), K. O. Haldeman, 66. 
Roentgenography 

End-results in fractures of calcaneus (ab.) 
R. S. Reich, 414. 

Reduction of fractures and removal of for- 
eign bodies using oil-immersed, shock-proof 
units, bi-plane fluoroscopy, and special frac- 
ture device, L. G. McCutchen, 477. 

Therapy 

Humerus, Fractures of upper end of: end- 
result study which shows advantage of 
early active motion (ab.), S. M. Roberts, 66. 

GALL BLADDER 

Cholesterol function of gal) bladder (ab.), 326. 

Contribution to radiologic study of peri- 
cholecystic deformities (ab.), P. Perona, 
490. 

Intravenous urography: new diagnostic pro- 
cedure for general practitioner (ab.), M. B. 
Wesson, 327. 

GANGRENE, gas 

X-ray as aid in treatment of gas gangrene: 
Bacillus wclcltii infection — preliminary re- 
port, J. F. Kelly, 296. 

Pulmonary 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: clinical aspects, E. H. 
Funk, 353 (355). 

GASTRO-INTESTINAL TRACT 
Diseases 

Clinical significance of duodenal stasis, S. A. 
Portis, 201. 

Hypertrophic pyloric stenosis in adult, with 
report of case, R. C. Pendergrass, 221. 
Hemorrhage 

Diagnostic significance of hematemesis (ab.), 
A. B. Rivers and D. L. Wilbur, 326. 
Roentgenography 

Terminal ileum, cecum, and ascending colon 
from standpoint of roentgenologist, C. B. 
Rose, 266. 

GYNECOLOGY 

Diagnosis of uterine and tubal pathology us- 
ing lipiodol, A. T. Harris, 146. 

Indications for irradiation^ in intra-uterine 
bleeding, J. H. Vaughan, 310. 

HAND, deformities 

Roentgen consideration of common congeni- 
tal anomalies as related to injuries, L. J. 
Gelber, 177 (179). 

HEART 

Clinical value of roentgen measurements of 
heart size, F. J. Hodges, 161. 

Roentgenologic differentiation of lesions of 
right and left heart, L. G. Riffle/, 463. 

Roentgenologic study of thoracic aorta, S. 
Brown, 343. 

Some x-ray studies of circulation, \\ J. .Meek, 

Suppurative pericarditis: report of case (ab ), 
E. M. Miller, 32S. 
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PARATHYROID 

Osseous changes in hyperparathyroidism: 
roentgenologic study (ab.), J- D. Camp, 412. 
Tumors 

Generalized osteitis fibrosa cystica associated 
with parathyroid adenoma (ab.), T. P. 
Noble, 67. 

PELVIS 

Deformities 

Roentgen consideration of common congeni- 
tal anomalies as related to injuries, L. J. 
Gelber, 177 (181). 

Measurement 

New case of protrusion of acetabulum of ob- 
stetrical importance: contribution to obstet- 
rical measurement of pelvis (ab.), L. Sinn, 
328. 

Roentgenography 

Roentgen-ray exploration (diagnosis) of pel- 
vic viscera with aid of iodized oil, J. J. 
Eisenberg, 86. 

PENIS, cancer 

Report of thousand unselected cancer cases, 
I. I. Kaplan, 433 (444). 

PEPTIC ULCER, diagnosis 

Chronic ulcerative colitis associated with pep- 
tic ulcer (ab.), J. A. Bargen and A. B. 
Rivers, 326. 

PERICARDITIS, suppurative 

Suppurative pericarditis: report of case (ab.), 
E. M. Miller, 328. 

PHARYNX, cancer 

Report of thousand unselected cancer cases, 
I. I. Kaplan, 433 (43S). 

PHRENICOTOMY 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: surgical aspects, T. B. 
Flick, 367 (369). 

PHYSICAL EXAMINATION, periodic 

Roentgenologic diagnosis of neoplastic dis- 
eases of stomach (ab.), B. R. Kirklin and 
H. M. Weber, 325. 

PITUITARY BODY 

Suprapituitary cysts (ab.), J. H. Gibbens, 240. 
PLACENTA, roentgenography 

Placenta and reticulo-endothelial system, es- 
pecially on roentgenography of placenta 
(ab.), S. Katsuya, 324. 

Radiography of placenta and possible clinical 
applications (ab.), D. Vajano, 489. 

PLEURISY 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: clinical aspects, E. H. 
Funk, 353 (359). 

PNEUMOCONIOSIS 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: clinical aspects, E. H. 
Funk, 353 (359). 

Silicosis in tuberculosis hospital (ab.), J. R. 
Head and S. H. Roscnbluni, 239. 
PNEUMONIA, etiology and pathogenesis 

Pneumonia due to aspiration of lipoids (ab.), 
J. W. Pierson, 413. 
PNEUMOPERITONEUM 
Disc, by L. R. Sante, 9S. 
PNEUMOTHORAX 

Massive collapse of lung, with spontaneous 
pneumothorax (ab.), W. H. Credo, 239. 
Artificial 

Clinical note on successively contempora- 


neous bilateral pneumothorax (ab.), C. 
Cantieri, 154. 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: surgical aspects, J. B. 
Flick, 367 (369). 

POISONS AND POISONING 

Iodine poisoning and iodism from lipiodol 

. (ab.), D. A. Carmichael, 322. 

PROSTATE, cancer 

Report of thousand unselected cancer cases, 
I. I. Kaplan, 433 (444). 

PYELOGRAPHY 

X-ray in diagnosis of renal tumors and poly- 
cystic kidneys, J. R. Caulk, 209 (212). 

Intravenous 

Intravenous pyelography with use of iopax 
(ab.), C. D. Allen and S. L. Edwards, 240. 

Uroselectan, iopax, neo-iopax, and skiodan 

Intravenous urography: new diagnostic pro- 
cedure for general practitioner (ab.), M. B. 
Wesson, 327. 

PYLORUS, hypertrophy and stenosis 

Hypertrophic pyloric stenosis in adult, with 
report of case, R. C. Pendergrass, 221. 

RADIATION 

Deep therapy 

Changes in blood picture after roentgen deep 
therapy and prognostic value (ab.), H. 
Bosch, 489. 

Value of multi-perforated screen in deep 
x-ray therapy; preliminary report on new 
method of delivering multiple erythema 
doses without permanent injury to skin, F. 
Liberson, 186. 

Dosage 

Irradiation of mammary cancer, with special 
reference to measured tissue dosage (ab.) 
B. J. Lee, G. T. Pack, E. H. Quimby, and 
F. W. Stewart, 153. 

List of possible variables for ray effect in- 
vestigations (ed.), C. Tietig, 481. 

Skin tolerance of "slow irradiation” in almost 
undivided application (within 24 hours): 
influence of change of number of r per 
minute on skin reaction if applied in one 
sitting and in fractional doses (ab.) R 
Pape, 413. 

Effects 


Biological effects of very high frequency 
electro-magnetic radiation, J. W. Scheres- 
chewsky, 246. 

Healing after 


neaiing ot wounds in tissue irradiated pre- 
ceding operation, with special consideration 
of breast cancer (ab.), O. Jiingling, 152. 

Studies of effects of roentgen rays on healing 
of wounds, E. A. Pohle and G. Ritchie, 102. 

Injuries 

Extensive roentgen ulcer, in patient with 

fv'v!\ et< r' J' Calccl Xn tcr 6 years’ duration 
(ab.), G. Singer, 330. 

Measurement 

Absorption curves and spectra of x-rav 
beams, A. Mutschellcr, 32. ' ' 

Advantages and disadvantages of small cham- 
ber measuring instruments: analysis of 
back-scattered radiation, H. B. Hunt 128 

Huestion of measuring potential continuous^ 
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LUNGS — continued 

Cancer 

Influence of alpha, beta, and gamma rays of 
radium on aerobe breathing of animal or- 
ganisms (ab.), J. Stoklasa, 324. 

Intrathoracic carcinoma, primary in pleura, 
Case of, A. L. Hart and D. L. Martin, 61. 

Lung cancer in miners (ab.), 238. 

Primary car.cinoma of lung, with metastases: 
case report (ab.), T. B. Weinberg and H. 
Friedland, 68. 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: bronclioscopic aspects, 
L. H. Cl erf, 36S (367). 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: clinical aspects, E. H. 
Funk, 353 (358). 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: surgical aspects, J. B. 
Flick, 367 (371). 

Collapse 

Clinical note on successively contemporaneous 
bilateral pneumothorax (ab.) C. Carifieri, 
154. 

Cysts 

Hydatid cyst of lung (ab.), A. Bica de 
Medeiros and St. Pastous, 240. 

Diseases 

Common inflammatory diseases of lungs as 
depicted by roentgen ray (ab.), B. R. Kirk- 
lin, 153. 

Lungs of children with ascaris: roentgeno- 
logic study (ab.), A. E. Keller, H. T. Hill- 
strom, and R. S. Gass, 324. 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: bronclioscopic aspects, 
L. J. Clerf, 365; disc., 372. 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: clinical aspects, E. H. 
Funk, 353; disc., 372. 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: roentgenologic aspect, 
J. T. Farrell, Jr., 360; disc., 372. 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: surgical aspects, J. B. 
Flick, 367; disc., 372. 

Hernia 

Hernia of lung: roentgen observations, with 
report of traumatic case, H. A. Olin, 253. 

Roentgenography 

Common inflammatory diseases of lungs as 
depicted by roentgen ray (ab.), B. R. Kirk- 
lin, 153. 

Surgery 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: surgical aspects, J. B. 
Flick, 367. 

Tumor 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: roentgenologic aspect, 
J. T. Farrell, Jr., 360 (364). 

Radiologic signs of metastatic tumors in lung 
(ab.), R. Rossoni, 412. 

LYMPHOGRANULOMA 

Report of thousand unselected cancer cases, 

I I. Kaplan, 433 (445). 

MALINGERING 

Roentgen consideration of common congeni- 
ta! anomalies as related to injuries, L. J. 
Gelber, 177 (179). 

MESENTERY, abnormalities 

Acute intestinal obstruction, due to mesenteric 
defects requiring massive resection (ab.), 
C. R. Edwards, 325. 


METABOLISM 

Hypophysis and metabolism of fat (ab.) A 
Spinelli, 324. ’ 

Osseous development as index of metabolism 
E. K. Shelton, 241. 

MONSTERS, cephalic 

Early recognition of anencephaly, with re- 
port of 3 cases, W. O. Weiskottcn, 58. 
MOUTH, cancer 

Report of thousand unselected cancer cases 

I. I. Kaplan, 433 (437). 

NATIONAL BOARD OF MEDICAL EXAM- 
INERS 

Recognizes radiology (ed.), 56. 
NEO-IOPAX. See under Iopax. 

NERVES 

Radiation 

Roentgentherapy in arthritis: new aspects 
and technic, H. Langer, 78 (79). 

Roots 

Radiculitis, M. J. Hubeny, 331. 

NERVOUS SYSTEM, sympathetic 

Roentgentherapy in arthritis: new aspects 
and technic, H. Langer, 78. 
NEURECTOMY, PHRENIC. See under Phren- 
icotomy. 

OBITUARIES 

Gray, Alfred L., 150. 

Herrick, John F., 230. 

Hillstrom, Harry Theodore, 57. 

OBSTETRICS 

New case of protrusion of acetabulum of 
obstetrical importance: contribution to ob- 
stetrical measurement of pelvis (ab.), L. 
Sinn, 328. 

OILS 

Dangers of injection of iodized oils (ab.). 
Reports of Council on Pharmacy and 
Chemistry, 413. 

Iodized rapeseed oil (campiodol), improved 
roentgenographic opaque oil, M. A. Glaser 
and G. W. Raiziss, 471. 

Pneumonia due to aspiration of lipoids (ab.), 

J. W. Pierson, 413. 

OS CALCIS. See Calcaneum. 

OSSIFICATION 

Roentgenologic studies of disturbances in 
ossification of vertebral bodies (ab.), H. 
Hellmer, 415. 

OSTEITIS 

Deformans 

Leontiasis ossea, E. Freedman, 8. 

Fibrosa cystica 

Generalized osteitis fibrosa cystica associated 
with parathyroid adenoma (ab.), T. P. 
Noble, 67. 

Osseous changes in hyperparathyroidism: 
roentgenologic study (ab.), J. D. Camp, 
412. 

O STEO-ARTHRITIS 

Disc, by G. E. Pfahler, 84. 

OSTEOCHONDRITIS JUVENILIS 

Aseptic necrosis of neck of femur in adoles- 
cents: osteochondritis juvenilis of neck of 
femur (ab.), G. Gutig and A. Herzog, 66. 

OVARY, cancer 

Report of thousand unselected cancer cases, 

I. I. Kaplan, 433 (442). 

PALATE, cancer 

Report of thousand unselected cancer cases, 

I. I. Kaplan, 433 (437). 
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SINUSES, nasal 

Disc, bv E. A. Graham, 372. 

New application of flat Bucky grid to any 
angle, with special reference to sinus work, 
P. F. Cole, 1. 

Roentgenologic examination of nasal acces- 
sory sinuses in infants and children, F. K. 
Herpel, 181. 

SKIN 

Cancer 

Report of thousand unselected cancer cases, 
I. I. Kaplan, 433 (44S). 

Tolerance 

Skin tolerance of “slow irradiation” in al- 
most undivided application (within 24 
hours): influence of change of number of r 
per minute on skin reaction if applied in 
one sitting and in fractional doses (ab.), R. 
Pape, 413. 

Vegetative nervous system changes 
Roentgentherapy in arthritis: new aspects 
and technic, H. Lunger, 78 (80). 

Wounds 

Healing of wounds in tissue irradiated pre- 
ceding operation, with special consideration 
of breast cancer (ab.), O. Jiingling, 152. 
Studies of effect of roentgen rays on healing 
of wounds. II. — Histological changes in 
skin wounds in rats following post-opera- 
tive irradiation, E. A. Pohle and G. Ritchie, 
102 . 

SKIODAN. See under Iopax. 

SOCIETIES 

Recent progress and present status of radiol- 
ogy: president’s address at annual convoca- 
tion of American College of Radiology, 
A. C. Christie, 405. 

American Congress of Radiology, program, 

149, 231, 316. 

American Medical Association, 315. 

American Registry of Radiological Techni- 
cians, 315. 

American Society of Radiographers, 150. 
Cleveland Radiological Society, 233. 

Fifth District Medical Association of Texas, 

150. 

Florida Radiological Society, 233. 

French Language Physicians, reunion, 486. 
Indiana Roentgen Society, 315. 

International Congress of Radiology, second, 
32. 

Minnesota Radiological Society, 57, 233. 
National Board of Medical Examiners, 56, 315. 
National Health Foundation, 315. 
Pan-American Medical Association, 315. 
Royal Society of Edinburgh, 410. 

SPINA BIFIDA 

Roentgen consideration of common congeni- 
tal anomalies as related to injuries, L. J. 
Gclber, 177. 

SPINAL CORD, cancer 

Spontaneous fracture (carcinomatous metas- 
tasis) of dens epistrophei without compres- 
sion of spinal cord (ab.), H. Hamper! and 
A. Mailer, 68 
SPINE 

Abnormalities of vertebral body (ab.), W. A. 
Evans. 415. 

Roentgen consideration of common congeni- 
tal anomalies as related to injuries, L. T. 
Gclber, 177. 

Arthritis 

Significance of radiologic findings in low back 


pain: review of 500 cases, \V. Duncan, 282 

(284) . 

F ractures 

Significance of radiologic findings in low back 
pain: review of 500 cases, YV. Duncan, 282 

(285) . 

Roentgenology 

Contribution to question: are there persisting 
epiphyses of vertebra:? (ab.) C. Mau, 416. 
Diagnosis and roentgenologic evidence in 
spondylolisthesis, H. W. Meverding, 108. 
Radiculitis, M. J. Hubeny, 331. 

Reduced lumbosacral joint space: relation to 
sciatic irradiation (ab.), P. C. Williams, 414. 
Roentgenologic studies of disturbances in 
ossification of vertebral bodies (ab.), H. 
Hellmer, 415. 


STOMACH 

Cancer 

Incidence of carcinoma in certain chronic 
ulcerating lesions of stomach (ab.), G. W. 
Holmes and A. O. Hampton, 151. 

Report of thousand unselected cancer cases, 
I. I. Kaplan, 43 3 (439). 

Roentgenologic diagnosis of neoplastic dis- 
eases of stomach (ab.), B. R. Kirklin and 
H. M. Weber, 325. 

Mucosa 

Contribution to formation of diverticula in 
lower esophagus (ab.), K. Nemec, 323. 
Roentgenography 

Effect of ephedrine upon human stomach as 
determined roentgenological!}' (ab.), W. W. 
Fray, 416. 

V olvulus 

Case of volvulus of stomach (ab.), C. W. 
Burns and E. Stephenson, 325. 


SURGERY 

Combined with radiation 

Experimental clinical research work with 
x-ray voltages above 500,000: preliminary 
statement, A. Soiland, 99. 

Healing of wounds in tissue irradiated pre- 
ceding operation, with special consideration 
of breast cancer (ab.), O. Jungling, 152. 

Treatment of carcinoma of thyroid gland, J. 
dcj. Pemberton and R. E. Fricke, 213. 

Plastic 

Plastic surgerv of hip, A. B. Gill, 120. 

SYPHILIS 

Complications and sequelae 

Lcontiasis ossea, E. Freedman, 8 (10). 

Congenital 

Comparative value of serologic and roent- 
genologic diagnoses of congenital syphilis, 
H. R. Podlasky and N. Enzer, 337. 

Diagnosis 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: clinical aspects. E H 
Funk, 353 (355, 359). 

TENDONS, sheaths 

Traumatic lesions of elbow. Rare finding in 
(ab.), T. Bertani, 65 (66). 

THORACOPLASTY 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: roentgenologic aspect 
J. 1. Farrell, Jr., 360 (361, 363). 

1 ulmonary abscess, bronchiectasis, and pul- 
moiiary neoplasms; surgical aspects I B 
Hick, 36/ (370). 

THORAX, diseases 


VMMV tUfftJXYi 

exeresis (ab.), G. Jurccv, 154. 







498 


RADIOLOGY 


RADIATION, measurement — continued 
in roentgentherapy laboratories (ab.), A. 
Determann, 414. 

Of bacteria 

Effect of x-rays on bacteria in media of high 
specific gravity: preliminary report, W. A. 
Johnston, 195. 

Secondary 

Ionization measurements on influence of sec- 
ondary beta rays in gamma-ray therapy 
(ab.), E. Staliel, 323. 

Therapy 

Experimental clinical research work with 
x-ray voltages above 500,000: preliminary 
statement, A. Soiland, 99. 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: bronchoscopic aspects, 
L. J. Clerf, 365 (367). 

RADIOLOGICAL SOCIETY OF NORTH 
AMERICA 

31, 46, 231, 234, 484. 

“RADIOLOGY;” 

Questionnaire concerning (ed.), 148. 

Size, 150. 

RADIOLOGY 

National Board of Medical Examiners recog- 
nizes radiology (ed.), 56. 

Effect of depression on radiology (ed.), 313. 

Scope of activity of roentgenological physi- 
cian: illustrated by ten ulcer problems, L. 
G. Cole, 417. 

RADIUM, effects 

Influence of alpha, beta, and gamma rays of 
radium on aerobe breathing of animal or- 
ganisms (ab.), J. Stoklasa, 324. 

Some histologic studies of action of radium 
alone and combined with freezing on neu- 
rorete of spinal cord of full-grown rabbits 
(ab.), L. Pilati, 323. 

Supply 

Radium in medical use in U. S., R. R. Sayers, 
305. 

RADIUS, epiphysis 

Lower radial epiphysis, Fractures of (ab.), 
W. L. Watson, 66. 

RECTUM, cancer 

Report of thousand unselected cancer cases, 
I. I. Kaplan, 433 (440). 

RETICULO-ENDOTHELIAL SYSTEM 

Placenta and reticulo-endothelial system, es- 
pecially on roentgenography of placenta 
(ab.), S. Katsuya, 324. 

RIBS, abnormalities 

Roentgen consideration of common congeni- 
tal anomalies as related to injuries, L. J. 
Gelber, 177 (178). 

ROENTGEN RAYS 

Quality determination of roentgen rays: half 
value layer as practical method of estimat- 
ing qualitv of roentgen rays, W. H. Mever, 
286. 

Apparatus 

Absorption curves and spectra of x-ray beams, 
A. Mutscheller, 32. 

Advantages and disadvantages of small cham- 
ber measuring instruments: analysis of 
back-scattered radiation, H. B. Hunt, 128. 

Experimental clinical research work with 
x-ray voltages above 500,000: preliminary 
statement, A. Soiland, 99. 

List of possible variables for ray effect in- 
vestigations (ed.), C. Tietig, 481. 


New application of flat Buckv grid to any 
angle with special reference 'to sinus work 
P. F. Cole, 1. - ’ 

Question of measuring potential continuously 
in roentgentherapy laboratories (ab.), A. 
Determann, 414. 

Reduction of fractures and removal of for- 
eign bodies using oil-immersed, shock-proof 
units, bi-plane fluoroscopy, and special frac- 
ture device, L. G. McCutchen, 477. 

Simple integrating dosis measuring instru- 
ment, A. Mutscheller, 207. 

Study of changes in definition occurring with 
Bucky diaphragm of mobile type, W. IV 
Fray and W. T. Hill, 456. 

Transient K.V.P. and r output from air-cooled 
therapy tube, M. J. Gross, 14. 

Useful procedures in radiologic practice (ab.), 
T. P. Loughet-y and W. R. Stecher, 225. 
Value of multi-perforated screen in deep 
x-ray therapy: preliminary report on new 
method of delivering multiple erythema 
doses without permanent injury to skin, F. 
Liberson, 186. 

Compression technic 

Evaluation of compression technic in roent- 
gen demonstration of duodenal lesions (ab), 
M. J. Geyman, 490. 

Dosage 

Late results of fractionated irradiation of car- 
cinoma of larynx (1922-1927): contribution 
to question of protracted or shorter single 
treatments (ab.), A. Gunsett, 153. 

Old and new theories with regard to x-ray 
dosage in cancer (ab.), F. Hernaman- 
Johnson, 152. 

Simple integrating dosis measuring instru- 
ment, A. Mutscheller, 207. 

Therapy 

Quick healing of bone atrophy after roentgen 
irradiation (ab.), H. Eckstein, 6S. 
Roentgentherapy of osseous metastasis from 
carcinoma of breast (ab.), L. Feci, 68. 

ROUS SARCOMA 

Tissue cultures in plasma of animals exposed 
to roentgen rays (ab.), A. Calo, 490. 
SARCOMA, fibrosarcoma 

Fibrosarcoma of bone, so-called: bone in- 
volvement by sarcoma of neighboring soft 
parts (ab.), C. F. Geschickter, 67. 
Lymphosarcoma 

Case of intussusception of colon associated 
with general intestinal lymphosarcomatosis, 
A. B. Friedmann and A. F. Sava, 394. 
Myosarcoma 

Fibrosarcoma of bone, so-called: bone in- 
volvement by sarcoma of neighboring soft 
parts (ab.), C. F. Geschickter, 67 (68). 
Therapy 

Report of thousand unselected cancer cases, 

I. I. Kaplan, 433 (446). 

SCAPULA, abnormalities 

Roentgen consideration of common congeni- 
tal anomalies as related to injuries, L. J. 
Gelber, 177 (180). 

SEMILUNAR CARTILAGES 

Meniscus of knee joint in roentgenograms 
(ab.), O. Dittmar, 329. 

Calcification of meniscus in roentgenogram 
(ab.), A. Henrichsen, 329. 

SIGMOID, cancer 

Diverticulosis of colon and sigmoid carcinoma 
(ab ) H. Strauss, 326. See also Intestines. 



INDEX TO VOLUME XX 


501 


WEATHER— continued 

S' *" 

102 

w T„T; c 'r r “S«f c »i ? 3... <->■>■ 

W L. Watson, 66 

authors 

“S?rf?=S5 

discussion of certain distinct types 

. t I^rso TT7 T? T) and EDWARDS, SAM- 

UEL L(l)h»' enous pyelography with 

BALLARD , 0 GRACE, Investigation ^gaseous 
DREW B. (ab). Chronic ulceratnc 

BESsr , ™LiV'yt r '|“ «— - 

traumatic lesions of elbow os ’ 2 40 

'?%foX& ) u t £SSSS?m*~ '■«' •»“- 

nostic \aluc, 489 TTTTT E C . it. auth. 

5S3*. !* r . S;»< u-s 

static staphylococcus abscess o 
BROWN, ^SAMUEL, Roentgenologic studv of 
BURnTc a W?’a 3 nd STEPHENSON EARL 

mals exposed to roe R changes m heper- 

CAMP, J. D (ab), °^; ol ocTc sU<cL, 412 

paratlnroidism roe S (ab) Clinical note 
CAN „r E succefs?ecL A SSnpora ) neo«s bilateral 
CARMICHAEL?b b A. (ab ). Iodine poisoning 
CARtVToHn'r , 1 \-ra" ’mru «n diagnosis of 

CARTY, Jy* 11 | ,.~i orifice hernia, 1/4 

CASE JAMES T. l “"« re ' S ° f KM ~ 

cai?&.1ohn r „ x - itrS' 

ounKTtE ARTHUR C , Recent progress and 
CHRISTIE, AKl f radlo i os% presidents ad- 

KHs M annual e-un oration of Vmcr.can Col- 

’ l t: p 'lOUIS 'h. Foreign bode accidents in 
CLERF. LOUIS and trcatnKntt 142 

lhilmonare abscess, bronel.iectas.s, and pul- 
~~“ l f ;,n monla-11^ broncho«copic nspects, 
nn»trir\ 

rnl ! p /jrWIS* GREGORY, Seope of uetiMty of 
C 0 L ro l ’nlgin, .logical plnuinn illustrated b\ ten 
ulcer problems 417 


rni E PAUL F., New' application of flat Bucky 
CO grid to any angle, with special reference to 

COLOMBaETTORE (ab ), Case of tuberculo- 

COUNCIL m ON PHARMACY AND CHEMIS- 
TRY Reports of (ab ), Dangers of injection 

CREDe'wILlTaMH. (ab). Mass.ee collapse 
of lung with spontaneous pneumothorax, 239 
CUSHING; HARVEY (ab ), Further notes on 

DETERMANN!A h, (ab m ), Question of measur.ng 
potential continuously m roentgentherapy 

DITTMAR^OTTO (ab), Meniscus of knee joint 

DUNCAN, "'WALLACE, 3 Significance of radio^ 

logic findings in low back pain reweu of 500 

ECKSTEIN, 2 H. (ab ), Quick healing of bone 
atroohv after roentgen irradiation, ob 
EDWARDS, CHARLES REID (ab ), Acute in- 
testinal obstruction, due to mesenteric d 
fects requiring massiee resection 
EDWARDS, SAMUEL L, with ALLEN, 
CHESTER, D., jt. auth. 

EHRLICH (ab). Case of ochronotic alkaptonu- 
ria with considerable skeletal changes, 23S 
EISENBERG, JOSEPH JOHNS, Rocntgen-raj 
exploration (diagnosis) of pehic wscera with 
aid of iodised oil, 86 . 

ENZER, N., with PODLASKY, H. B , jt. auth. 
ERNST, G. (ab ), Application of chemotherapy 
in treatment of carcinoma, 152 
EVANS, WILLIAM A. (ab ), Abnormalities of 
vertebral body, 415 

FARRELL, JOHN T., JR., Pulmonary abscess, 
bronchiectasis, and pulmonary neoplasms, 
roentgenologic aspect, 360, disc , Hi 
FECI, LORENZO (ab), Roentgentherapy of 
osseous metastasis from carcinoma of breast, 

FLICK, JOHN B , Pulmonare abscess, bron- 
chiectasis, and pulmonary neoplasms surgi- 
cal aspects, 367, disc, 372 
FRANKE, KURT (ab ), Influence of weather on 
man, demonstrated by relations between 
plij siologic fluctuations of blood pressure and 
atr mass changes, 32S 

FRAY, WALTER W. (ab ), Effect of ephedrme 
upon human stomach as determined roentgen- 
ologically, 416 

—and HILL, WILLIAM T., Study of changes 
in definition occurring with Bucke diaphragm 
of mobile t\pc, 456 

FREEDMAN, EUGENE, Lcontiasis ossea, 8 
FRICKE, ROBERT E , with PEMBERTON, 
JOHN dej., jt. auth 

FRIEDLAND, HENRY, with WEINBERG, 
TOBIAS B , jt. auth. 

FRIEDMAN, LEWIS J, Thymus more recent 
findings as to function and therapy, 3S0 
FRIEDMANN, ASA B„ and SAVA, ANTHONY 
F., Case of intussusception of colon associated 
with general intestinal hmpliosarcomatosis, 
394 

FRONTZ, W. A. (ab ), Congenital urtnare ob- 
structions in male children, 490 
FUNK, ELMER H., Pulmonary abscess, bron- 
chiectasis, and pulmonary neoplasms- clinical 
aspects, 353; disc , 372 

GASS. R. S , with KELLER, A E , jt. auth 


500 


RADIOLOGY 


THORIUM DIOXIDE, roentgenography with 

Placenta and reticulo-endothelial system, es- 
pecially on roentgenography of placenta 
(ab.), S. Katsuya, 324. 

THYMUS 

Thymus: more recent findings as to func- 
tion and therapy, L. J. Friedman, 380 (383). 

THYROID, cancer 

Report of thousand unselected cancer cases, 
I, I. Kaplan, 433 (446). 

Treatment of carcinoma of thyroid gland, J. 
dej. Pemberton and R. E. Fricke, 213. 

Radiotherapy 

Letter of protest, L. J. Menville, 483. 

TONGUE, cancer 

Report of thousand unselected cancer cases, 
I. I. Kaplan, 433 (437). 

TONSILS, cancer 

Report of thousand unselected cancer cases, 
I. I. Kaplan, 433 (438). 

TUBES 

Transient K.V.P. and r output from air-cooled 
therapy tube, M. J. Gross, 14. 


TUBERCULOSIS 
Industrial and traumatic 
Silicosis in tuberculosis hospital (ab.), J. R. 
Head and S. H. Rosenblum, 239. 

Intestinal 

Case of tuberculosis of small intestine (ab.), 
E. Colombo, 490. 

Pulmonary 

Pulmonary abscess, bronchiectasis, and pul- 
monary neoplasms: clinical aspects, E. H. 
Funk, 353 (355); disc., 372. 

Temperature in 

Dangers of injection of iodized oils (ab.). 
Reports of Council on Pharmacy and 
Chemistry, 413. 


TUMORS 

Adenocarcinoma 

Experimental clinical research work with 
x-ray voltages above 500,000: preliminary 
statement, A. Soiland, 99. 

Adenoma 

Generalized osteitis fibrosa cystica associated 
with parathyroid adenoma (ab.), T. P. 
Noble, 67. 

Angioma 

Fibrosarcoma of bone, so-called: bone in- 
volvement by sarcoma of neighboring soft 
parts (ab.), C. F. Geschickter, 67. 

Experimental 

Biological effects of very high frequency 
electro-magnetic radiation, J. W. Scheres- 
chewsky, 246. 

Effect of roentgen rays on capacity of rat 
tumors to absorb iodine and bismuth (ab.), 
G. Jansson, 323. 

Fibroma 

Roentgen-ray exploration (diagnosis) of pel- 
vic viscera with aid of iodized oil, J. J. 
Eisenberg, 86 (93). 

Fibrospindle cell 

Fibrosarcoma of bone, so-called: bone in- 
volvement by sarcoma of neighboring soft 
parts (ab.), C. F. Geschickter, 67. 

Giant-cell 

Abnormalities of vertebral body (ab.), W. A. 
Evans, 415 (416). 

Lipoma 

Fibrosarcoma of bone, so-called: bone in- 
volvement by sarcoma of neighboring soft 
parts (ab.), C. F. Geschickter, 67 (68). 


Metastasis 

Radiologic signs of metastatic tumors in lunc 
(ab.), R. Rossoni, 412. b 

Myosarcoma 

Myosarcoma of uterus, with lung metastases 
(ab.), K. Herman, 328. 

Neurogenic 

Fibrosarcoma of bone, so-called: bone in- 
volvement by sarcoma of neighboring soft 
parts (ab.), C. F. Geschickter, 67. 

Osteochondroma • 

Interesting case of osteochondroma, L. T. 
Williams, 475. 

Osteoma 

Leontiasis ossea, E. Freedman, 8 (10). 

Radiotherapy 

Experience in irradiating all types of bone 
tumors, M. Kahn, 428. 

Indications for irradiation in intra-uterine 
bleeding, J. H. Vaughan, 310. 

Roentgenography 

X-ray in diagnosis of renal tumors and poly- 
cystic kidneys, J, R. Caulk, 209. 

ULCERS 


Scope of activity of roentgenological physi- 
cian: illustrated by ten ulcer problems, L. 
G. Cole, 417. 

Evaluation of compression technic in roent- 
gen demonstration of duodenal lesions 
(ab.), M. J. Geyman, 490. 

Roentgen ray 

Extensive roentgen ulcer, in patient with 
diabetes, healed after 6 years’ duration 
(ab.), G. Singer, 330. 

ULTRA-VIOLET LIGHT 

Influence of irradiated barley on composition 
of growing bone (ab.), L. Pincussen, 324. 
URINARY TRACT, abnormalities 

Congenital urinary obstruction in male chil- 
dren (ab.), W. A. Frontz, 490. 
UROGRAPHY, intravenous 

X-ray in diagnosis of renal tumors and poly- 
cystic kidneys, J. R. Caulk, 209 (212). 
UROSELECTAN. See Iopax. 
UTEROSALPINGOGRAPHY 

Diagnosis of uterine and tubal pathology us- 
ing lipiodol, A. T. Harris, 146. 

UTERUS 

Cancer 

Prevention and treatment in cervical uterine 
cancer, F. I. Shroyer, 136. 

Report of thousand unselected cancer cases, 
I. I. Kaplan, 433 (443). 

Radiotherapy 

Indications for irradiation in intra-utenne 
bleeding, J. H. Vaughan, 310. 
Roentgenography 

Roentgen-ray exploration (diagnosis) of pel- 
vic viscera with aid of iodized oil, J. J. 
Eisenberg, 86. 

Tumors 

Myosarcoma of uterus, with lung metastases 
(ab.), K. Herman, 328. 

VERTEBRAS 

Abnormalities of vertebral body (ab.), W. A. 

Evans, 415. , . 

Contribution to question: are there persisting 
epiphyses of vertebrae? (ab.) C. Mau, 416. 
Roentgenologic studies of disturbances in 
ossification of vertebral bodies (ab.), H. 
Hellmer, 415. 

WEATHER . , , . 

Influence of weather on man, demonstrated 
by relations between physiologic fiuctua- 




502 


RADIOLOGY 


GELBER, LOUIS J., Roentgen consideration of 
common congenital anomalies as related to 
injuries, 177. 

GESCHICKTER, CHARLES F. (ab.), So-called 
fibrosarcoma of bone: bone involvement by 
sarcoma of neighboring soft parts, 67. 

GEYMAN, MILTON J. (ab.), Evaluation of com- 
pression technic in roentgen demonstration 
of duodenal lesions, 490. 

GIBBENS, J. H. (ab.), Suprapituitary cyst, 240. 

GILL, A. BRUCE, Plastic surgery of hip, 120 

GLASER, MARK ALBERT, and RAIZISS, 
GEORGE W., Iodized rapeseed oil (campio- 
dol), improved roentgenographic opaque oil, 

GROSS, M. }., Transient K.V.P. and r output 
from air-cooled therapy tube, 14. 

GUNSETT, A. (ab.), Late results of fractionated 
irradiation of carcinoma of larynx (1922- 
1927): contribution to question of protracted 
or shorter single treatments, 153. 

GtrTIG, G., and HERZOG, A. (ab.), Aseptic 
necrosis of neck of femur in adolescents: 
osteochrondritis juvenilis of neck of femur, 
66 . 

HALDEMAN, KEENE O. (ab.), Role of perios- 
teum in healing of fractures: experimental 
study. 66. 

HAMPERL, H., and MALLER, A. (ab.). Spon- 
taneous fracture (carcinomatous metastasis) 
of dens epistrophei without compression of 
spinal cord, 68. 

HAMPTON, A, O., with HOLMES, GEORGE 
W., jt. auth. 

HARRIS, A. TREVENNING, Diagnosis of 
uterine and tubal pathology using lipiodol, 146. 

HART, ALAN L„ and MARTIN, DALE L„ 
Case of intrathoracic carcinoma primary in 
pleura, 61. 

HARTOCH, W., and ISRAELSKI, M. (ab.), 
Effect of roentgen rays on function of secre- 
tory organs. Observations on living organ in 
luminescent light. I. — Liver, 323. 

HEAD, J. R„ and ROSENBLUM, S. H. (ab.). 
Silicosis in tuberculosis hospital, 239. 

HELLMER, HANS (ab.), Roentgenologic studies 
of disturbances in ossification of vertebral 
bodies, 415. 

HENRICHSEN, A. (ab.), Calcification of menis- 
cus in roentgenogram (primary meniscopa- 
thy), 329. 

HERMAN, KARL (ab.). Myosarcoma of uterus, 
with lung metastases, 328. 

HERPEL, FREDERICK K., Roentgenologic ex- 
amination of nasal accessory sinuses in in- 
fants and children, 181. 

HERRNHEISER. G. (ab.). Radiosensitivity of 
carcinoma of bronchus, 412. 

HERZOG, A., with GtiTIG, G., jt. auth. 

HILL, WALTER T., with FRAY, WILLIAM 
W„ jt. auth. 

HILLSTROM, H. T„ with KELLER, A. E., jt. 
auth. 

HODGES, FRED J., Clinical value of roentgen 
measurements of heart size, 161. 

HOLMES, GEORGE W„ and HAMPTON, A. 
O. (ab.), Incidence of carcinoma in certain 
chronic ulcerating lesions of stomach, lal. 

HUBENY, M. J., Radiculitis, 331. 

HUNT, HOWARD B„ Advantages and disadvan- 
tages of small chamber measuring instru- 
ments: analvsis of back-scattered radiation, 
128 . 


IACCHIA, P. (ab.), Congenital left cystic lung 
with aplasia of lower lobe, 238. 

ISRAELSKI, M„ with HARTOCH, W it auth 

JANSSON, GdSTA (ab.), Effect of roen’tgen raw 
on capacity of rat tumors to absorb iodine 
and bismuth, 323. 

JOHNSTON, WAYNE A., Effect of x-ravs on 
bacteria in media of high specific gravity: pre- 
liminary report, 193. 

JtiNGLING, OTTO (ab.), Healing of wounds in 
tissue irradiated preceding operation, with 
consideration of breast cancer, 152. 

JURCEV, GIACOMO (ab.), Gastrocardiac syn- 
drome following left phrenic exeresis, 154. 

KAHN, MAX, Experience in irradiating all types 
of bone tumors, 428. 

KAPLAN, IRA I., Report of over thousand un- 
selected cancer cases, treated in 1931-1932, at 
New York City Cancer Institute, Welfare 
Island, 433. 

KATSUYA, SH. (ab.), Placenta and reticulo- 
endothelial system, especially on roentgenog- 
raphy of placenta, 324. 

KEGERREIS, ROY, Method for localization of 
foreign bodies in eye, 69. 

KELLER, A. E„ HILLSTROM., H, T., and 
GASS, R. S. (ab.). Lungs of children with 
ascaris: roentgenologic study, 324. 

KELLY, HOWARD A., quoted, 231. 

KELLY, JAMES F., X-ray as aid in treatment of 
gas gangrene: bacillus wclchii infection — pre- 
liminary report, 296. 

KING, J. CASH, Therapeutic fever produced by 
diathermy: present developments and future 
possibilities. 449. 

KIRKLIN, B. R., Common inflammatory diseases 
of lungs as depicted by roentgen ray, 153. 

— and WEBER, H. M. (ab.), Roentgenologic 
diagnosis of neoplastic diseases of stomach, 
325. 

K6HLER, BJoRN (ab.), Unfortunate bronchog- 
raphy, 239. 

KRAFT, ERNEST, Pathology of monomelic 
flowing hvperostosis or melorheostosis, 47. 

KKEMSER, CURT (ab.), Rare localization of 
Kohler's disease, 237. 

LANGER, HEINZ, Roentgentherapy in arthritis: 
new aspects and technic, 78. 

LAZARUS, JOSEPH A. (ab.), Horseshoe kid- 
ney: report of 5 cases, 329. 

LEE, BURTON J., PACK, GEORGE T.. QUIM- 
BY, EDITH H., and STEWART, FRED W. 
(ab.), Irradiation of mammary _ cancer with 
special reference to measured tissue dosage, 
153. 

LIBERSON, F., Value of multi-perforated screen 
in deep x-ray therapy: preliminary report on 
new method of delivering multiple erythema 
doses without permanent injury to skin, 186. 

LINGEMAN, L. R., Significance of shadow in 
right cardiohepatic angle, 391. 

LOCKWOOD, IRA H„ and STEWART. WEN- 
DELL, Diagnostic problems in consideration 
of surgical lesions of kidney, 386. 

LOUGHERY. THOMAS P., and STECHER, 
WILLIAM R., Useful procedures in radio- 
logic practice, 225. 

McCLURE, C. C. (ab.). Diseases of large intes- 
tine, 325. . 

McCUTCHEN, LEX G., Reduction of fractures 
and removal of foreign bodies using od- 
immersed shock-proof units, bi-plane fluoros- 
copy, and special fracture device, 477. 



RADIOLOGY 


VII 


FOR 

INTRAVENOUS 

PYELOGRAPHY 


Thu picture shows 
on acfua/ case taken 
from the literature 



Radiograph-Courtesy of Surgery, Gynecology fe 3 Ohsrctrjcs 


NEO ' I0PAX 

UROSELECTAN-B 


TRADE 

MARK 

Reg U S 
Pat Off. 


S IMPLIFIES diagnosis of lesions of the urinary tract. A 
clear cut x-ray picture of the entire tract will frequently 
help dispel a doubtful conclusion. For this purpose it is 
advisable to use a safe, reliable product. Neo-lopax 
20 c.c. ampules (the full adult dose) are ready for intra- 
venous injections. The entire tract will be revealed within 
a very few minutes. 


Schering Corporation 

75 West Street * New York, N. Y. 




504 


RADIOLOGY 


STECHER, WILLIAM R., with LOUGHERY, 
THOMAS P., jt. auth. 

STEPHENSON, EARL, with BURNS, C. W., 
jt. auth. 

STEWART, FRED W., with LEE, BURTON J„ 
jt. auth. 

STEWART, WENDELL, with LOCKWOOD, 
IRA H., jt. auth. 

STOKLASA, JULIUS (ab.), Influence of alpha, 
beta, and gamma rays of radium on aerobe 
breathing of animal organisms, 324. 

STRAUSS, H. (ab.), Diverticulosis of colon and 
sigmoid carcinoma, 326 . 

TIETIG, CHESTER, List of possible variables 
for ray effect investigations (ed.), 4S1, 482. 

VAJANO, DOMENICO (ab.). Radiography of 
placenta and possible clinical applications, 489. 

VAUGHAN, JOHN H., Indications for irradia- 
tion in intra-uterine bleeding, 310. 

WATSON, WILLIAM L. (ab.), Fractures of 
lower radial epiphysis, 66. 

WEBER, H. M., with KIRKLIN, B. R„ jt. auth. 

WEINBERG, TOBIAS B„ and FRIEDLAND, 
HENRY (ab.), Case report: primary carci- 
noma of lung, with metastases, 68. 

WEISKOTTEN, W. O., Early recognition of 
anencephaly, with report of 3 cases, 58. 

WESSON, MILEY B. (ab.), Intravenous urog- 
raphy: new diagnostic procedure for general 
practitioner, 327. 

WILBUR, DWIGHT L„ with RIVERS, AN- 
DREW B. 

WILLIAMS, LESTER J., Interesting case of 
osteochondroma, 475. 

WILLIAMS, PAUL C. (ab.). Reduced lumbo- 
sacral joint space: relation to sciatic irradia- 
tion, 414. 

DISCUSSANTS 

ALLEN, LEWIS G., 455. See under Diathermy 
(King). 

• ARBUCKLE, M. F., 377. See under Lungs, dis- 
eases (Funk, Farrell, Clerf, and Flick). 

BROWN, SAMUEL, 471. See under Heart, roent- 
genography (Rigler). 

BUCHER, C. S., 303. See under Gangrene, gas 
(Kelly). 

CLEMENT, GAGE, 304. See under Gangrene, 
gas (Kelly). 

DEANE, L. W., 378. See under Lungs, diseases 
(Funk, Farrell, Clerf, and Flick). 

FAILLA, G., 43. See under Radiation, measure- 
ment (Mutscheller). 

GESCHICKTER, CHARLES F., 342. See under 
Syphilis, congenital (Podlasky and Enzer). 

GRAHAM, EVARTS A., 372. See under Lungs, 
diseases (Funk, Farrell, Clerf, and Flick). 

HODGES, FRED J., 160. See under Heart, roent- 


NEWELL, R. R., 44. See under Radiation, meas- 
urement (Mutscheller). 

—76. See under Eyes, foreign bodies (Keger- 
reis). 

NICHOLS, B. H., 390. See under Kidney, dis- 
eases (Lockwood and Stewart). 

PERRY, GENTZ, 76. See under Eyes, foreign 
bodies (Kegerreis). 

PFAHLER, G. E., 84. See under Arthritis, roent- 
gentherapy (Langer). 

—219. See under Thyroid, cancer (Pemberton 
and Fricke). 

—281. See under Hernia, diaphragmatic (May). 

PIERSALL, C. E., 304. See under Gangrene, gas 
(Kelly). 

— 455. See under Diathermy (King), 

PINDELL, MERL L., 378. See under Lungs, dis- 
eases (Funk, Farrell, Clerf, and Flick). 

PODLASKY, H. B., 30. See under Films, safety 
(Ballard). 

— 352. See under Heart, roentgenography 
(Brown). 

POHLE, E. A., 43. See under Radiation, meas- 
urement (Mutscheller). 

— 209. See under Roentgen rays, dosage. 

QUIGLEY, D. T., 220. See under Thyroid, cancer 
(Pemberton and Fricke). 

RHINEHART, D. A., 304. See under Gangrene, 
gas (Kelly). 

ROBINSON, W. W., 454. See under Diathermy 
(King). 

ROSS, W. L., 304. See under Gangrene, gas 
(Kelly). 

SANTE, L. R., 98. See under Pelvis, roentgen- 
ography (Eisenberg). 

— 375. See under Lungs, diseases (Funk, Far- 
rell, Clerf, and Flick). 

— 470. See under Heart, roentgenography (Rig- 
ler). 

SEEL, PAUL C., 28. See under Films, safety 
(Ballard). 

SOPER, HORACE W., 206. See under Duo- 
denum, stasis (Portis). 

STEVENS, R. H., 220. See under Thyroid, can- 
cer (Pemberton and Fricke). 

TAYLOR, L. S., 41. See under Radiation, meas- 
urement (Mutscheller). 

TROSTLER, I. S„ 295. See under Roentgen 
rays (Meyer). 

WILSEY, R. B., 295. See under Roentgen rays 
(Meyer). 


LIPIODOL (Lamy; in 
Paranasal Sinuses 


genograpliy (Meek). 

— 469, 471. See under Heart, roentgenography 
(Rigler). 

JOHNSTON, W. A., 302. See under Gangrene, 
gas (Kelly). 

KEGERREIS, ROY, 44. See under Radiation, 
measurement (Mutscheller). 

— 209 See under Roentgen rays, dosage. 

LeWALD, L. T., 13. See under Osteitis fibrosa 
(Freedman). 

LUTEN, DREW, 470. See under Heart, roent- 
genography (Rigler). 

MAY, E. A., 85. See under Arthritis, roentgen- 
therapy (Langer). 


The introduction by Worms and Reverchon in 
1924 of LipiodoJ in paranasal sinus roentgenology 
marks a further advance in the steady progress 
made in roentgenologic exploration of the human 
body. 

LIPIODOL (Lafay) is non-toxic and non-irritat- 
ing, and its instillation into the paranasal sinuses 
causes little or no discomfort to the patient. 
LIPIODOL (Lafay) is Council Accepted 

Send far Literature 

E FOUGERA and COMPANY, Inc. 

75 Varick Street Ncw York C " y 




RADIOLOGY 



Barium sulphate 

Mallinckrodf 

as a meal . . or as an enema 

produces denser, clearer pictures because 
of its finer consistency, more uniform and 
lasting suspension. 

Write for a sample and folder on the striking 
Stomach Test. 


CHEMICAL WORKS 


Second B Mailinckrodt Sts. 


St. Louis, Mo. 


The quality of measurement de- 
termines the quality of results. 


Condenser r-meter 
Glasser-Seitz 


Approved by the 
A.M.A. 


The measurement of dose, in roentgens, and 
penetration, in terms of effective wave- 
length, constitutes the only definite value 
for a measured dose subject to understand- 
able duplication and direct comparison. 


Exclusive foreign distribution 
The General Electric X-Ray Corp. 


The Victoreen Instrument Co. 

i j 


5806 Hough Ave. 


Cleveland, Ohio 


RADIOLOGY 


ix 


K€TR-On 


« 


FULL WAVE 
RECTIFICATION 

I 

POWERFUL 

I 

SIMPLIFIED 

OPERATION 


COMPACT 




CONSISTENT 

RESULTS 

i 

SILENT 

SAFE 

H 

LOW PRICE 


Keleket 

X RAY EQUIPMENT 



Attainments unknown before are now pos- 
sible with the Ketron — the new Keleket 
125 Peak Kilovolt, 300 MA, Four-Valve 
Tube Full Wave Rectified X-ray Appa- 
ratus, designed for general radiography, 
fluoroscopy and superficial therapy. It 
creates a new expression of X-ray power 
that means finer performance. 

For more than thirty years Keleket has 
striven constantly to produce as fine X-ray 
apparatus as it is possible to build. During 
all this time no effort has been withheld, 
no expense has been spared, if it offered so 


much as a practical suggestion for the con- 
struction of a more desirable piece of X-ray 
equipment. 

This constant striving for perfection has 
brought to Keleket an unusual and enviable 
record of achievement, but never in X-ray 
history has it brought such far-reaching 
results as in the Ketron. 

If you want to know more about this ultra- 
modern Ketron before your professional 
associates tell you about it, mail the coupon 
and we will send you the information by 
return mail. 


THE KELLEY-KOETT MFG. 


INCORPORATED 

Covington, Ky., U. S. A. 

The Kelley Koctt Mfu Co , Inc 
222 West Tourth Street, 

Covinrton, Ky 

Gentlemen I am interested m the process of X ray equipment Send me Bulletin No 
(\sithoul obligation on my part), R ,r,n K full description of the Ketron 


27 


Name 

Addros 

City 



AS MODERN AS T 0 M O R R 


CO. 


--- in c yin 

nual Session of the A 
, A m the Iftluaukcc 
Auditorium, IhHaukce. 
II it . June 12 16, 10J! 


o w 


X 


RADIOLOGY 



OLD, SPOTTY 
X-RAY SCREENS 
are dangerous! 


Don -t hazard your reputation with them. They 
can he replaced at a snrprisinyly low fiyure 
with these new, improved Patterson Screens 


Every radiologist knows the 
great danger of using old, 
spotty intensifying screens. 
But many have been forced 
to, or at least have felt 
obliged to, use them . . . for 
the sake of economy. 

No sensible person can ob- 
ject to economy. Most everybody has had to cut 
expenses. We have had to. However, no one will 
deny that screen economy can he carried too far. 
There is a point beyond which a screen cannot 
be used without peril to radiologist, patient and 
hospital. One faulty diagnosis, due to the use of 
a time-marred intensifying screen, may easily lead 
to grave consequences. 

★ COSTLV, TOO 

Then, too, look at the matter from a strictly dollar 
and cent standpoint. After all, screen cost per radio- 
graph is merely a small fraction of a cent. Yet the 
screens, which really represent one of the smallest 
laboratory costs, if not in good condition may spoil 
films costing from 60 to 70 cents each and make 
wholly ineffective the work of expensive X-Ray 

-I 

SCREEN SPECIALISTS FOR Mi 


equipment. We believe you will agree that there is 
no economy in letting this happen. 

* PAYS TO CnECK VP 

If your own intensifying screens are defective it will 
pay you to investigate the surprisingly low figure at 
which they can be replaced. Two new Patterson 
Screens make this possible . . . the IH-SPEED Com- 
bination and the PAR-SPEED Combination. They 
are real improvements in screen making, at excep- 
tionally low prices that are sore to appeal to you. 

★ DO THIS 

Ask your dealer for details. Or write us, listing 
screens you wish to replace and the Kilowatt capa- 
city of your X-Ray plant. We will gladly advise the 
cost of replacement and furnish facts about the 
many advantages of the new Patterson Screens. 

THE PATTERSON SCREEN COMPANY 
Dept. R Towanda, Penn., U. S. A. 

Patterson 


INTENSIFYING SCTCCnS FLUOROSCOPIC 
RE THAN EIGHTEEN YEA R S 



SHOCK-PROOF/ 

Thorough Protection for Patient and Yourself 

The conviction is fast becoming universal that only apparatus which offers 
complete protection when used in the dark is justified in x-ray 'work today. 



WAITE HORIZONTAL TABLE 

Safety and Utmost Convenience 


In the Waite Horizontal Table the fluoroscopic 
tube and conductors are fully enclosed in a 
m etal housing.Thi s insures absolute protection 
against accidental contactwiththehigli tension 
circuit and materially reduces stray radiation. 
A safety switch on the end enclosure acts as an 
additional safeguard if the door is opened. 


And this unit is most convenient! The fluoro- 
scopicscreen travelsfromendto end regardless 
of position of the tube stand. Practically the 
entire table top becomes an active fluoroscopic 
field. Automatic centering devices are provided 
for both screen and tube. All moving parts 
glide at a touch of the finger. The table is 
so conveniently planned that it is extremely 
simple and easy to use. 


May we send you full information about this 
outstanding unit? It is available in two types— 
deluxe and standard— the fornierbeingslightly 
higher in price. It is furnished in any com- 
bination for radiography, fluoroscopy or both. 



The entire high tension system, including 
the tube, is surrounded by a metal enclo- 
sure which also protects against stray 
radiation. A safety switch breaks the elec- 
trical circuit if the front panel is opened. 

This unit is easy to handle, efficient and 
noiseless. Tube and screen have an un- 
usual range of movement. Because of 
the complete enclosure the unit can be 
in-tailed an) i\ here desired in the room. 

The Waite Vertical Fiuoroscope, like the 
Horizontal Tabic, is available in both 
de luxe and standard tvpes. Let us send 
vou complete details about its many 
adv antages. 


WAITE & BARTLETT X-RAY 

1 'TAllUMint l.\ 18 7 0 

PICKER X-RAY CORPO 

Superior Avc. 298 r<mrtll e 

Clrlciinil, Ohio New York City 


MFG. CO. 

ration 

53 Jack«on Ave. 
Long Island Citj 


WAITE VERTICAL FIUOROSCOPE 

SAFE... Efficient 
...Easy to Handle 




• • • 


Even in Hot Weather 


FEWER Processing Problems 


lURITY , proper balance of reagents, 
uniformity, and convenience in mixing 
solutions make Eastman Prepared 
Processing Powders impor tan t at al lsea- 
sons in eliminating processing problems. 

And in hot summer weather they are 
even more essential . . . any slight im- 
purities and variance in solutions will 
have a decided effect on radiographic ' 
quality. Temperature is harder to con- 
trol; therefore, maximum hardening 
action of the fixing solution is particu- 
larly necessary. 

Standardised Procedure 

Eastman Prepared Developer and 
Fixing Powders provide the essential 
properties to facilitate thoroughly 
standardized time-temperature 
methods at all times. 

Theseproperly compound- 
ed chemicals of uniform pu- 
rity and strength parallel 
Eastman Ultra-SpeedX-ray 
Films in dependability. For 
freedom from annoying er- 
rors, and assurance of high- 
est quality results, use them 
exclusively in your process- 
ing room. 



'SS. Tr 



j, V' ill 


Abo\c — Firing radiograph in 
standardized processing routine. 

Left — Ao. 4 packages of Eastman 
Firing and Developer Powders; 
each cord a mss ujfi fieri t correctly 
compounded chemicals to make 
fire gallons of solution. 


EASTMAN PROCESSING POWDERS 


Eastman Kodak Company, Medical Division, 

361 Slate Street, Rochester, N. Y. 

Gentlemen:. Please put my name on jour free mailing list to 
receive “Radiography and Clinical Photography regidarly. 

Name 

No. & St 

City estate 


" Radiography and Clinical Pho- 
tograph/’ contains a section de- 
voted to processing problems. Mad 

the coupon if you uould like to re 
ceire this free publication regularly 




• • • 


Even in Hot Weather 

^ - f 

FEWER Processing Problems 


JL URITY, proper balance of reagents, 
uniformity, and convenience in mixing 
solutions make Eastman Prepared 
Processing Powders importantat allsea- 
sons in eliminating processing problems. 

And in hot summer weather they are 
even more essential . . . any slight im- 
purities and variance in solutions will 
have a decided effect on radiographic 
quality. Temperature is harder to con- 
trol; therefore, maximum hardening 
action of the fixing solution is particu- 
larly necessary. 

Standardised Procedure 

Eastman Prepared Developer and 
Fixing Powders provide the essential 
properties to facilitate thoroughly 
standardized time-temperature 
methods at all times. 

These properly compound- 
ed chemicals of uniform pu- 
rity and strength parallel 
EastmanTJltra-SpeedX-ray 
Films in dependability. For 
freedom from annoying er- 
rors, and assurance of high- 
est quality results, use them 
exclusively in your process- 
ing room. 


*■ A 




Alto'e — Fixing radiograph in 

slandardizedproeessmg routine. 

X>eft — No. 4 packages of Eastman 
fixing and Developer Ponders; 
each contains sufficicn t correctly 
compounded chemicals to make 
Jive gallons of solution . 


EASTMAN PROCESSING POWBERS 


Eastman Kodak Company , Medical Division, 

361 State Street, Rochester, N. Y. .. , . 

Gentlemen: Please put m S name on yourfrec mailing K 
receive “Radiograph} and Clinical Photograph} regular!. . 

Name 

No. & St 

City &. State 


“Radiography and Clinical Pho- 
tography" contains a section de- 
voted to processing problems. Mad 

the coupon if you uouhl like to re- 
cede this free publication regularly. 




A MOHTH W DEVOnrtO TO CUH\CfcL ftHD ftlU 

Owned and Publisked by 

THE RADIOLOGICAL SOCIETY 

OP NORTH AMERICA 
" < As its Official JoUTTial 


Editor 

Leon:J. Menville. M. D. - - New Orleans, Louisiana 

Associate Editor 

Bundy Allen, M. D. - - - - Tampa, Florida 



Volume XX 


APRIL, 1933 


ISumber 4 


Sept. 2S ^ 0 ’ W^Chtefto, .American Congress of Radiology: Joint Meeting of all 
radiological societies convening during Century of Progress 



PATTERSON 
SCORES AGAIN 



TWO NEW 


INTENSIFYING SCREENS 


A LERT TO THE needs of Roentgenologists and constantly striving to contribute 
i to the advancement of their art, the Patterson Research Laboratory again 
announces an important achievement. It offers to the profession two new in- 
tensifying screens ...the Hi-Speed and Par-Speed Combinotions...fhe result of many 
months of laboratory work and the development of new production methods. 


H 1-SPEED COMBINATION 


A "thick" and "thin" type of screen which 
produces ultimate speed. Its outstanding 
feature is very high speed plus absolute 
uniformity of speed. In fact, Patterson Hi- 
Speed Combinations are so uniform in 
speed thot no difference between vari- 
ous pairs of screens can be detected. 


PAR-SPEED COMBINATION! 


A screen in which the best features of the 
former Patterson Standard and Patterson 
Speed Screens have been combined. Has 
the same speed as previously offered 
in the Patterson Speed Combination and 
the additional advantage of the well- 
known durable finish of the Standard. 


NEW LOW PRICES 

I mportant: Particularly if you now are in the market for Intensifying Screens, it will pay you to investigate these 
two new Patterson Products. They are real improvements in screen making, at exceptionally low prices which 
ore certain to appeal to you. Ask your dealer for a demonstration or write us for new descriptive pamphlet. 
THE PATTERSON SCREEN COMPANY • DEPT. R • TOWANDA • PA * U. S. A. 


Pa tters on 

Screens 

INTENSIFYING FLUOROSCOPIC 

SCREEN SPECIALISTS FOR MORE THAN EIGHTEEN YEARS 


OFFICERS OF THE 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 


Byron* H. Jackson*, MJD President Scranton, Pa. 

W. Hfrbert McGuffin, M.D. . . . Prcsidcnt-clcct . . . • Calgary, Alberta, Canada 

William E. Chamberlain, M.D. . . First Vice-president ' Philadelphia, Pa. 

William W. Watkins, M.D. . . Second Vice-president Phoenix, Arizona 

Harold A. Sfilman, M.D. . . . Third Vice-president . , Ottumwa, Iowa 

Donald S. Childs, M.D. . . . Secretary-Treasurer Syracuse, N. Y. 

EXECUTIVE COMMITTEE 

Frederick II. Rodenbaugh, M.D., Chairman San Francisco, Calif. 

Thomas A. Burcham, M.D Des Moines, Iowa 

Byron H. Jackson, M.D Scranton, Pa. 

W. Herbert McGuffin, M.D. Calgary, Alberta, Canada 

John D. Camp, M.D Rochester, Minn. 


GENERAL INFORMATION 

Radiology is published by the Radiological Society of North America, under the 
supervision of a Publication 'Committee, who reserve the right to reject any material 
submitted for publication, including advertisements. All correspondence relating to pub- 
lication of papers should be addressed to the Editor, Leon J. Mcnville, M.D., 1201 Maison 
Blanche Bldg., New Orleans, Louisiana. Original articles will be accepted only with the 
understanding that they are contributed solely to Radiology. Articles in a foreign language 
will be translated if acceptable. Manuscripts should be typewritten, double spaced, with 
wide margins, on good paper, and the original, not a carbon copy, submitted. It is ad- 
visable that the author keep a carbon copy, as used manuscripts will not be returned. The 
author’s full address should appear on the manuscript. Photographic prints should he 
dear and distinct and on glossy paper, preferably mounted. Drawings and charts should 
be in India ink on white paper. Blue prints will not reproduce satisfactorily. All photo- 
graphs and drawings should be numbered, the top should be indicated, and each should 
he accompanied by a legend with a corresponding number. Authors are requested to indi- 
cate on prints made from photomicrographs the different types of cells to which attention 
is directed, by drawing lines in India ink and writing in the margin. The lines will be 
reproduced, and the words will be set in type. 

The Society does not furnish cuts free to authors. The Society does not furnish 
reprints free. Please address all orders for reprints to the Radiological Society of North 
America, 607 Medical Arts Bldg., Syracuse, New York. 

All correspondence relative to business matters connected with the Radiological Society 
of North America and Radiology should be addressed to the Secretary-Treasurer, 607 
Medical Arts Bldg., Syracuse, New York. In requesting a change of address, both the old 
and the new address should be given. 

Rale for "want” advertisements for insertion in Classified Section is 8 cents per word, 
minimum charge $2.00. Remittance should accompany order. Rates for display advertise- 
ments furnished upon request. 

Dues to the Radiological Society of North America include subscription to 
Rsium ocy and should be paid to Donald S. Childs, M.D , Secretary-Treasurer, 607 Medical 
Arts Bldg, Syracuse, Nczu York. 

Inquiries regarding the program of the meeting of the Socictv for the current vear 
should lie sent to the President. 

The Editor accepts no responsibility for the opinions expressed by the contributors 
\\c endeavor to publish the papers as submitted, reserving the right to introduce such 
changes as may he necessary to make the contributions conform to our editorial 


K iim ii.K. v is emned and published by the Radiological Society of North America as 
Hs official journal Subscription rate, $6 00 per annum Canadian and foreign postage SI 00 
additional Single copies cents each Remittance for non-member subscriptions should 
ie made parable to the Radiological Society of North America and should be addressed 

t.y T!« Radiological Sodcly oi Xonh America, l„c. 



NEOIOPAX 


(UEOSELECTAN-B) 


d.*** T v.. 


^•1 


> ’ * 


FOR 

INTRA VENOUS 
PYELOGRAPHY 




; THE SIMPLEST 

— — DIAGNOSTIC AID 

FOR VISUALIZATION OF THE KIDNEYS AND 
URETERS — GIVES THE SHARPEST X-RAY 
PICTURES WITH THE SMALLEST DOSE 

20 C* C* THE ADULT DOSE 


WARM AMPULE . . . 

INJECT. . . 

A CLEAR CUT PICTURE 
IN A FEW MINUTES 

Schering Corporation 

75 WEST STREET, NEW YORK, N. Y. 


send in this coupon 

Schering Corporation, 

75 West Street, New York, N. Y. 

Please send full information about Neo- 
Jopax. 






-RAY FILM 


“FOR BETTER RADIOGRAPHS" 


W E again wish to express our appreciation 
to the many Roentgenologists whose helpful 
suggestions have made possible the superior fea- 
tures of DuPont X-ray Film which has been accorded 
such a wide-spread and enthusiastic reception dur- 
ing its first twelve months of national distribution. 


t 

1 


j 

i THE 

I 


trademark has nevep been 
on an inferior product 


placed 





NEO IOPAX 


(UROSELECTAN-B) 


, • < --r •- 

■■vA • . 

,r* i 


1ST. 


FOR 


r *. ’> <. .« * . i 

Jfck-* , - A 

. . * * . 


//VftfTi VENOUS 
PYELOGRAPHY 


- l ;v 


THE SIMPLEST 

DIAGNOSTIC AID 

FOR VISUALIZATION OF THE KIDNEYS AND 
URETERS — GIVES THE SHARPEST X-RAY 
PICTURES WITH THE SMALLEST DOSE 


20 e. c. 


THE AOtTJLT HOSE 


WARM AMPULE . . . 

INJECT. . . 

A CLEAR CUT PICTURE 
IN A FEW MINUTES 

Schering Corporation 

75 WEST STREET, NEW YORfC, N. Y. 


S E ND IN THIS COUPON 

Schering Corporation, 

75 West Street, New York, N.Y. 

Please send full information about Neo- 
lopax. 

Name, 


.Stole.. - - 



A MONTH IY JOURNAL DEVOTED TO CliNICAL RAD'OLOGY AND U.UEDSC1EHCB 


CONTENTS FOR APRIL, 1933 

Osseous Development as ax Index or Metabolism. E . Kost Shelton , 
M . D ., Santa Barbara , California 241 

Biological ErrncTS or Very High Frequency Electro-magnetic Radi- 
ation. /. IF. Sch c resell cxi ’ sky , M . D ., Boston 246 

Hfrnia or the Lung: Roentgen Observations, with Report or a 
Traumatic Case. Harry A . Olin , M . D ., Chicago 253 

The Terminal Ileum, Cecum, and Ascending Colon trom the Stand- 
point or the Roentgenologist. Cassic Belle Rose , M . D , Chicago 266 

Bilateral Diaphragmatic Hfrnia. Ernst A May , M . D ., A ' civaik , N . /. 275 

Discussion 281 

The Significance or the Radiologic Findings in Low Back Pain: A 
Review or 500 Cases Wallace Duncan , M D , Cleveland , Ohio 282 

The Quality Determination or the Roentgen Rays: The Hale Value 
Layer as a Practical Method or Estimating the Quality or 
Rolntgen Rays William H Meyer , M D , New York City 286 

Discussion 295 

The X-ray as an Aid in the Treatmi nt oi Gas Gangrene: Bacillus 
W hLcnn Injection — Preliminary Report /antes F Kelly , M D ., 
Omaha , Nebraska 296 

Discussion .. . . 302 

Radium in Medical Usr in thi Uxitid St\tis R R Sayers , M D , 
Washington , DC ..... . . . 305 

Indications tor Irradiation in Intra-utlrim Bu.idim. John H 

Vaughan , M D , Amarillo , Texas . ... 310 

Book Rivhw . ... 312 

Editorial 

Thi Edict oi tiil Di i-ki vmon on R \diolo< \ . . 313 

Annoum I MI NTS 

R \dioi.ouy IIoNoutn 3j5 

, Ami khan Rh.istrt oi Rumoloi.h \l Tichnhians . 355 

Indi\n\ Roi ntc.tn Sociitn 3j3 

1-oiKTH CoNi.Rrss, 1 ’w-Amikka\ Mfdh u. Assoc iation. .. . ... 313 

PRIUM INARY IWraM OI Till AmiKH \N GlM.Rl ss „i R\D!OLO<,\ . 316 

AIISIKVCTS OI Ct RRI NT I.H I K\TUKI . 



i nr;' s n g. 

ij 

p— r- *1 ;■■ ' 

1 : . ..-A <i a ?■ 

! pwl|il| 

| :|nLMii|g 



7 L: r 


Pig 








u N I F o R M I T Y 


FREEDOM FROM FOG 


SHARP DETAIL 


CLEAR BASE 


CONTRAST 


SPEED 


k uour 3d-^R.au (Dealer 


DUPONT FILM MANUFACTURING CORPORATION 


35 WEST 45th STREET • NEW YORK CITY 








OSSEOUS DEVELOPMENT AS AN INDEX OF METABOLISM 1 
By E. KOST SHELTON, M.D., Santa Barbara, California 


T HERE was a time when clinical medi- 
cine paved the way for biochemical re- 
search: of late years the reverse has 
been true. The laboratory, long- looked upon 
as merely an adjunct in the elucidation of 
disease, now assumes an importance second 
to none. The change came about through 
the gradual recognition that a living organ- 
ism is essentially a biochemical machine. 
Man is no exception. This tardy discovery 
opened new avenues of thought and brought 
to light many new and hitherto unsuspected 
disorders. As a consequence, medicine is, 
at present, in a state of flux. 

It has not been long since metabolic dis- 
orders went undiagnosed, even in extremis. 
At present, many are unrecognized beyond 
a chance of rehabilitation. In the main, this 
is due to improper evaluation of the chemico- 
regulating mechanism in the body economy. 
The nomenclature, as well, tends to defeat 
a more clear understanding. It is not un- 
usual to hear physicians make a sharp dis- 
tinction between metabolic and endocrine 
disorders when, as a matter of common 
knowledge, the endocrine system plays a 
significant role in Ixxlv metaljolism. Every 
endocrine disorder is. therefore, a metalxdic 
disorder, although the reverse is not neces- 
sarily true. A classic endocrinopathv, 
ujM>n which the popular conception of the 
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subject is erroneously based, is the end-re- 
sult of a long-standing metabolic imbalance. 

Metabolic disorder, as all chronic disor- 
ders, must have a beginning: like many 
another, the origin is frequently in child- 
hood. Because of the fact that in many in- 
stances we are dealing with the mechanism 
essential to normal growth and development, 
one should, in disruption of this mechanism, 
expect to find some alteration of tire soma. 
One does, but the discovery is often late. 
The reflection of a mild degree of metabolic 
imbalance on the soma is as insidious as de- 
velopment itself. To wait until all the 
classic features are reflected in the physical 
and mental make-up, before suspecting such 
a disorder, is to lose irreparably the most 
plastic period of the child’s existence. 

It is evident that, in order to preclude 
such an error, one should attempt to make 
a diagnosis as early as possible. Unfortu- 
nately. this is not easy. Laboratory methods, 
including the biochemical tests available, are 
unreliable, except in those conditions affect- 
ing carbohydrate metabolism. Basal met- 
abolic rate determinations are discouraging 
in children below the age of eight. An- 
thropometric measurements, unless carefully 
interpreted, mean little. If we must, in 
final analysis, depend upon some alteration 
of the soma, the roentgenogram probably 
affords us the earliest and most conclusive 
e\ idence of the change. Roentgenologists 
may observe the hone changes in hvperpara- 


241 




Another addition to the 


Coolidge Tube Family— 



// 


XP-5 


// 


"XP" FEATURES 


M AKE a round of visits to X-ray lab- 
oratories in any part of the coun- 
try, and you will find the “XP” series of 
Coolidge tubes a topic of general dis- 
cussion. 


X-ray protection is integral to the tube, 
the central portion of the metal shield 
being lined with lead of a thickness con- 
forming to the recommend-uions of the 
International Safety Committee. 

Greatly increased energies per effects e 
focal spot sue, permit the use of a smaller 
focus to enhance detail, or a shorter ex- 
posure to overcome motion. 

The Coolidge tube proper, i. e«, the 
vacuum uDir, may be readily removed 
from the metal shield, for repair or replacement. 
In case of replacement the same metal shield 
ml) serve for the new tube. 

While the “XP” tube may be purchased to be 
used air-cooled only, or water-cooled only, the 
second cooling unit maybe purchased at any time, 
for use interchangeably with the first. 


Radiologists and their technicians who 
have had opportunity to use an “XP” 
tube or have seen demonstrations, real- 
ize that in comparison with X-ray tubes 
which they have used up to the present, 
the radiographic results, performance, 
and practicability of the “XP” series 
present startling contrasts. Many an 
out-dated X-ray equipment is being 
“rejuvenated” these days by the use of 
“XP” tubes. 

Now we announce an addition to this 
series — the XP-5 Coolidge tube. Here 
are a few of its ratings, by which one 
may judge the range of service it offers: 

500 Ma. at 80 kv.p. for 1/60 secA Th«ei»,mg,for 
500 Ma. at 90 kv.p. for 1/30 sec. 1 ftdQtrm.'"'’ 
300 Ma. at 85 kv.p. for 1/10 sec./ A\crage size of 
200 Ma. at 100 kv.p. for 2/10 sec.' focal 

150 Ma. at 85 kv p. for 1 sec. \ SP )°} 25 v 13 25 
75 Ma. at 85 kv.p. for 8 sec. j m x 64 
50 Ma. at 85 kv.p. for 17 sec. / Max. KVp-110 


The “XP** tube is available in four focal spot 
sires; also with a double focal spot, i. e., fine and 
broad. 

Water, the ideal cooling medium, t$ used iti the 
operation of the “XP'* cube without any “bump- 
ing” whatsoever. 

The ingenuity of design of the “XP” gives me- 
chanical strength to the vacuum tube unit, and 
insures a consistently reliable performance. 


The XP-5 is furnished with either an 
air-cooling or water-cooling unit, these 
cooling units being interchangeable on 
one and the same tube. 

The use of “XP” tubes in your X-ray 
laboratory will be immediately reflected 
in a decidedly higher quality of diag- 
nostic films. Can any objective be of 
greater importance? , 

We’ll gladly send you any specific in- 
formation desired concerning the XI 
series. 
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moral of the hypophysis results in thyroid 
atrophy. If these things are true of the 
lower animals, they may equally be true of 
man. One unquestionably sees children suf- 
fering from mild degrees of congenital or 


This is 92 per cent over the optimal incre- 
ment for a normal at this age; and almost 
four times her previous rate of growth. 
You will notice by comparison with the nor- 
mal that her carpal development at the be- 



Fig. 2. A hypothyroid boy (age 10 years, 6 months), showing also the 
carpal development compared to normal. Left t patient* s wrist; right , normal 
for age. 


acquired hypothyroidism who are of average 
or nearly average height. In Switzerland, 
cretins arc discovered of every size and de- 
scription. On the other hand, one sees 
many pituitary dwarfs who present few hy- 
pothyroid stigmata. Granting that, in a 
terminal stage, all of these patients become 
hi-glandular because of this peculiar sym- 
pathy. how may one differentiate between 
the two early enough to insure a proper 
therapeutic regime? It is my belief that 
this may be accomplished in a fairly satis- 
factory manner through the roentgenogram. 

I shall first present a child suffering from 
what we consider a deficiency of the anterior 
lobe of the hypophysis. She is at present 
10 years and 6 months of age. and has been 
under observation for 9 months. The 
treatment has consisted solely of the intro- 
duction of a pituitary growth hormone per- 
fected by Dr. Herbert Evans and his col- 
leagues. During this period, we have been 
able to stimulate her growth 3 2 inches. 


ginning of the observation, while small, was 
fairly complete (Fig. 1). 

The next is a boy now 1 1 years 3 months 
of age. He is one of four children of a 
myxedematous mother, three of whom. I 
feel, are suffering from hypothyroidism. 
Compare his carpal development (Fig. 2) 
at the beginning of the observation with the 
normal and you will see that the carpal dif- 
ferentiation was five years retarded. Next, 
compare the stature of these children with 
their respective carpal development (Fig. 
3). It is evident that the hypothyroid hoy, 
while much larger in every respect, has not 
the carpal differentiation equal to the hypo- 
pituitary girl. Both are undoubtedly hi- 
glandular, hut the paramount deficiency is 
brought out with considerable clearness in 
the roentgenogram. A comparison of the 
carpal development of the hypothyroid hoy 
before and after 9 months’ treatment with 
thyroid is next submitted (Fig. 4). The 
rapid unfolding is evident. It appears that 
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thyroidism long before the patient is inca- 
pacitated; and yet, through improper clin- 
ical correlation, the diagnosis is rarely made 
until the patient is badly demineralized. I 
believe that chronic hypervitaminosis may 


resumption of growth, as the case may be. 
Putnam, Benedict, and Teel (6) 
have gone so far as to produce a condition 
simulating acromegaly. In their experi- 
mental animals osteophvtic overgrowth is 



Fig. 1 A pituitary dwarf (age 9 \ears, 6 months), showing also the carpal 
development compared to normal Left, patient’s w rist ; right, normal for age 




ultimately be found to be as evident. 
Rickets is better understood and rarely al- 
lowed to disfigure. There are other met- 
abolic disorders of major importance which 
have been shown to affect the bony frame- 
work Of these, two have recently been 
lifted somewhat from the realm of specula- 
tion. 

From the time of Aschner (1) down to 
Reichert’s (2) classic work, it has been 
demonstrated that the anterior lobe of the 
hy popbysis is essential to normal growth and 
development Ablation of the hj popbysis 
results in dwarfism, a small bony frame- 
work, poor deposition of calcium salts, and 
late closure of the epiphyses On the other 
hand, Evans (3, 4), Smith (5), Reichert 
(2), and others have produced the opposite 
effect. Artificial introduction of anterior 
lobe extracts into normal or even hvpophy- 
sectomized animals results in overgrowth or 


demonstrated, a density of framework with 
deposition of calcium salts throughout the 
body, and ultimate bridging and ankylosis 
of the spine. If these animals are injected 
before the epiphyses are closed, an early 
closure may he expected. 

There is apparently' some difference in the 
action of the thyroid hormone upon the 
bony framework from that of the hypophy- 
sis. B. M. Allen (7) has shown that the 
removal of the thyroid anlage in the tad- 
pole interferes decidedly' with its subsequent 
differentiation or transmutation, but until 
late in the condition not so much with its 
growth. Other observers point out that 
young thyroidectomized animals soon be- 
come cretinoid through improper tissue dif- 
ferentiation but do not immediately cease to 
grow. These same observers contend, how - 
ever, that thyroidectomy ultimately results 
in atrophy of the hypophysis and that re- 
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the other hand, if the gonad function is de- 
stroyed before or during adolescence, either 
through castration or through primary dis- 
ease of the gonads, the epiphyses remain 
open until much later and the long bones 


ysis. It would appear that in spite of a 
"retarded differentiation of tissue in hypothy- 
roidism, the epiphyses would close early. 
This is what I usually find, although I rarely 
consider a roentgenogram of diagnostic 



Fig. 4. Roentgenograms of wiist of fnpothyroid bov, before and after 
nine months of treatment. Left, before treatment; middle, after 6 months; 
riyht, after 9 months. 


continue to grow. The result is eunuchism, 
or an individual of eunuchoid type. One 
should bear in mind, however, that the hy- 
pophysis is the activator of this entire pro- 
cess, even in the presence of apparently nor- 
mal gonads. If the entire anterior lobe of 
the hypophysis is not functioning properly, 
the gonads will not function and the epiphy- 
ses may remain open for an indefinite pe- 
riod. There is a distinct difference between 
the two, however, both anthropometrically 
and rocntgenologically. While the one is 
eunuchoid, with long slender bones and open 
epiphyses (castration — primary hypogonad- 
ism), the other remains small, with unde- 
veloped bones and open epiphyses (under- 
function of the anterior pituitary — dwarfism 
— secondary hypogonadism). There are 
many ramifications of this process which in- 
trigue and baffle the investigator. 

The thyroid hormone, on the other hand, 
appears to have an antagonistic effect upon 
the genital function, as evidenced by the 
early onset of catamenia in hypothyroidism 
— the excessive flooding of hypothyroid 
women, the cessation of menstruation and 
loss of libido in hyperthyroidism, etc. This 
is hard to explain in view of the supposed 
sympathy between the thyroid and hypoph- 


value in any form of thyroidism after the 
age of twelve. By this time a basal met- 
abolic rate is usually more informative. 

In order to afford a better method of 
comparison between the normal and the ab- 
normal in osseous development, I have re- 
cently devised a set of tables and charts of 
what I consider approximately the optimal. 

I have been criticized for allowing a liberal 
variation from these standards as being 
within the limits of normal, but I am still 
unconvinced that even a year is adequate in 
the younger ages. An unfinished study of 
560 school children in whom we are at- 
tempting to correlate the bone age with the 
mental age and sex convinces us further that 
the subject is too new and entirely too com- 
plicated for dogma. The tables are subject 
to the same criticism as all other so-called 
normal standards and should be used with 
as much judgment and discretion. 

It should be remembered that the cases 
featured in this discussion are more or less 
outstanding or classic. They have been 
selected in order to most clearly present my 
interpretation of the subject: there lies a 
wealth of material in between. Many met- 
abolic disorders of importance have not even 
l>een mentioned, others only touched upon. 
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he has made a gain of several years in this 
short period.' A comparison of the carpal 
development of the hypopituitary girl at the 
beginning of anterior pituitary substitution 
with that 9 months later shows only growth 


I have not been able to secure a roentgen- 
ogram of the carpal development in one who 
has suffered from this condition any length 
of time. It is my belief, however, that such 
a roentgenogram would show a rapid un- 



Fig. 3. Comparison of the stature and carpal development of a hypo- 
pitmtary girl with a hypothyroid boy, both 10 years, 6 months old. Left, boy’s 
wrist; right, girl’s wrist. The osseous age of the bov is S years, 6 months; 
of the girl, approximately normal. 


and better massing, since her differentiation 
was already nearly complete at the begin-' 
rung of the experiment. 

Macrogenitosomia has been attributed to 
dysfunction of almost every endocrine 
gland, and yet the one which could produce 
the entire symptomatology is rarely men- 
tioned. A genital hormone, as well as a 
growth hormone, has been demonstrated in 
the anterior lobe of the hypophysis. In 
macrogenitosomia, or pubertas praecox, one 
sees a child who, at a certain stage of devel- 
opment, is not only very much larger than 
he should be, but has the genital develop- 
ment of an adult. The carpal development 
is also found to be advanced : indeed, so much 
so that the epiphyses close early and stop the 
growth in childhood. In comparing the 
wrist of a child of six, suffering from this 
condition, with the normal, and with that 
of a hypothyroid, one sees remarkable dif- 
ferences. 

Hyperthyroidism is so rare in .voting chil- 
dren, and is usually discovered so early, that 


folding of carpal development. It is quite 
possible that pubertas praecox cases have a 
high basal rate to account for a part of the 
rapid osseous unfolding. I can find no 
record of a case in which the laboratory 
procedure has been attempted in a dosed 
chamber, although it probably has been 
done. 

In carrying this study a step further, one 
comes to the period of adolescence and the 
epiphyseal closure time. It is well estab- 
lished that, after a certain age, the epiphyses 
start closing and a brake is put upon the 
long bone growth, an observation so thor- 
oughly illuminated by Todd (9). Appar- 
ently no one understands this phenomenon, 
but it appears to be closely associated with 
gonad function. In cases of pubertas 
p no cox, in which the gonads derelop and 
function sometimes as earh as the fourth 
year of life, the epiphyses immediately start 
closing. The earlier the onset of catamenia 
or the concomitant sexual ripening i n t ; K , 
male, the earlier the epiphyseal closure On 
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effects of such radiation was published in 
1924 by Gosset, Gutmann, Lakhovsky, and 
Magrou (3), who reported the effects of very 
high frequency electro-magnetic radiation 
emitted by a vacuum tube oscillator upon 
plant tumors caused in the geranium by 
Bnrfcrimji iimtr/acfcus. They reported that 
three geranium plants bearing tumors caused 
by inoculation with this organism were ex- 
posed to the radiations emitted bv a vacuum 
tube oscillator at a frequency said to be 
about 150,000,000 cycles per second. One 
plant was given two exposures of three 
hours on consecutive days, one plant three, 
and one plant eleven such exposures. After 
16 days from the first exposure the tumors, 
after growing in the interval, began sudden- 
lv to necrose. The necrotic process was said 
to he complete in about fifteen days so that 
the tumors could be detached by slight trac- 
tion. In 16 control plants the tumors grew 
rapidly to great size and recurred after ex- 
cision. The paper, however, contains no 
details as to the apparatus nor the method of 
exposure to the radiation. 

In the Fall of 1924 the writer began his 
experiments on the action upon small labora- 
tory animals of electro-static fields excited 
by very high frequency electro-magnetic ra- 
diation. As a preliminary to these studies, 
considerable work had to be done in testing 
the suitability of various types of oscillators 
for the work. Finally the type of oscilla- 
tor described by Httxford (6) for frequen- 
cies higher than 60,000,000 cycles per sec- 
ond, and the well known Hartley circuit for 
frequencies lower than this were found to 
he satisfactory. 

In these series of experiments, each mouse 
was placed in a box of insulating material 
of such size as to hold comfortably a 20-22 
gram mouse, while permitting a minimum of 
twisting or turning. This box was inserted 
between the plates of a condenser which 
formed part of a circuit tuned to the fre- 
quency at which the oscillator was working. 


When this circuit was inductively coupled 
to the oscillator, a current of the same fre- 
quency flowed in the circuit, the strength of 
which could be varied by increasing or 
diminishing the coupling. The strength of 
the current was measured by a calibrated 
platino-tellurium thermocouple, symmetri- 
cally inserted in the circuit. 

It will be noted that when a mouse is en- 
closed in a box of non-conducting material 
exposed in this way to the action of the high 
frequency currents in the circuit, no free 
electrons from the external parts of the cir- 
cuit can enter, nor can they flow out from 
the body of the experimental animal. The 
mice, however, were subjected to the action 
of a displacement current in which the elec- 
trons of the body cells, according to their 
state of freedom, would pass from molecule 
to molecule, or, if bound, be stressed in a 
direction the polarity of which alternates at 
the oscillator frequency. These conditions, 
therefore, differ considerably from those in 
the therapeutic applications of diathermy, 
for here the body part being treated is con- 
ductively connected in the high frequency 
circuit, so that the current flows through the 
intervening tissues. 

When mice were exposed to high fre- 
quency currents in the manner just de- 
scribed, severe symptoms made their appear- 
ance, followed by death, if the exposure 
were prolonged more than a few minutes. 
Mice dying in this way felt warm to the 
touch, and rectal temperatures immediately 
after death ranged from 42.2° to 43.1° C. 
and occasionally to 44° C. The death of 
the mice, therefore, was due primarily to the 
heating effects of the high frequency electro- 
static field. 

With sub-lethal exposures, in many in- 
stances, small hemorrhagic areas can be ob- 
served along the course of blood vessels of 
tile ears which, in the course of 48 hours, 
become necrotic and drop off. The tail, too, 
frequently shows numerous ccchvmotic 
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It is obvious that so large a subject could 
never be elucidated in a short paper. 

In closing, I wish to say that while the 
effect of metabolic disorders upon osseous 
development is little understood, it is appar- 
ent. The subject is deserving of more 
serious thought and consideration. Only 
an open mind and a closer co-operation be- 
tween the clinician, the biochemist, and the 
roentgenologist will ultimately decide the 
true value of osseous development as an in- 
dex of metabolism. 
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BIOLOGICAL EFFECTS OF VERY HIGH FREOUENCY ELECTRO- 
MAGNETIC RADIATION 1 

By J. W. SCHERESCHEWSKY, M.D., Boston 


T HE biologic effects of radiation in 
general are properly regarded as an 
investigative field of major impor- 
tance. In the past, certain regions in the 
whole spectrum of radiation have been in- 
accessible to investigation because genera- 
tors of frequencies corresponding to these 
regions have been lacking. 

The advent of short wave radio-com- 
munication, brought about by the develop- 
ment, in the last decade, of the vacuum tube 
oscillator and the associated circuits, has 
permitted the generation of electro-magnetic 
radiation of frequencies which may be 
varied at will from less than 100 to about 
400,000,000 cycles per second. Moreover, 
the radiations generated in this way consist 


, . , „ ftndioloffical Society of North America, 

/to “ Seventeenth Annual Meeting, at St. Lotus, Nov 30- 
Dec. 4, 1931. 


of continuous waves of relatively pure form, 
sharply emitted at the frequency to which 
the circuit is tuned. 

In this respect the oscillations differ from 
those generated in the usual high frequency 
apparatus used for therapeutic purposes. 
Here the oscillations are produced by con- 
denser discharge across a spark gap. Such 
oscillations have a large decrement; the 
wave form is impure, giving rise to many 
harmonics; the emitted wave is broad, and 
consistent operation at frequencies much 
above one or two million cycles per second 
is difficult to obtain. It is only natural that, 
with the development of means for the gen- 
eration of very high frequency electro- 
magnetic radiation, the biologic effects of 
these oscillations should be investigated. 
Apparently the first paper on the biologic 
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effects of such radiation was published in 
1924 by Gosset, Gutmann, Lakhovsky, and 
Magrou (3), who reported the effects of very 
high frequency electro-magnetic radiation 
emitted by a vacuum tube oscillator upon 
plant tumors caused in the geranium by 
Bacterium tumcfacicns. They reported that 
three geranium plants bearing tumors caused 
by inoculation with this organism were ex- 
posed to the radiations emitted by a vacuum 
tube oscillator at a frequency said to be 
about 150,000,000 cycles per second. One 
plant was given two exposures of three 
hours on consecutive days, one plant three, 
and one plant eleven such exposures. After 
16 days from the first exposure the tumors, 
after growing in the interval, began sudden- 
ly to necrose. The necrotic process was said 
to be complete in about fifteen days so that 
the tumors could be detached by slight trac- 
tion. In 16 control plants the tumors grew 
rapidly to great size and recurred after ex- 
cision. The paper, however, contains no 
details as to the apparatus nor the method of 
exposure to the radiation. 

In the Fall of 1924 the writer began his 
experiments on the action upon small labora- 
tory animals of .electro-static fields excited 
by very high frequency electro-magnetic ra- 
diation. As a preliminary to these studies, 
considerable work had to be done in testing 
the suitability of various types of oscillators 
for die work. Finally the type of oscilla- 
tor described by Huxford (6) for frequen- 
cies higher than 60,000,000 cycles per sec- 
ond, and the well known Hartley circuit for 
frequencies lower than diis were found to 
be satisfactory. 

In these series of experiments, each mouse 
was placed in a box of insulating material 
of such size as to hold comfortably a 20-22 
gram mouse, while permitting a minimum of 
twisting or turning. This box was inserted 
between the plates of a condenser which 
formed part of a circuit tuned to the fre- 
quency at which the oscillator was working. 


When this circuit was inductively coupled 
to the oscillator, a current of the same fre- 
quency flowed in the circuit, the strength of 
which could be varied by increasing or 
diminishing die coupling. The strength of 
the current was measured by a calibrated 
platino-tellurium thermocouple, symmetri- 
cally inserted in the circuit. 

It will be noted that when a mouse is en- 
closed in a box of non-conducting material 
exposed in this way to the action of the high 
frequency currents in the circuit, no free 
electrons from the external parts of the cir- 
cuit can enter, nor can they flow out from 
the body of the experimental animal. The 
mice, however, were subjected to the action 
of a displacement current in which the elec- 
trons of the body cells, according to their 
state of freedom, would pass from molecule 
to molecule, or, if bound, be stressed in a 
direction the polarity of which alternates at 
the oscillator frequency. These conditions, 
therefore, differ considerably from those in 
the therapeutic applications of diathermy, 
for here the body part being treated is con- 
ductively connected in the high frequency 
circuit, so that the current flows through the 
intervening tissues. 

When mice were exposed to high fre- 
quency currents in the manner just de- 
scribed, severe symptoms made their appear- 
ance, followed by death, if the exposure 
were prolonged more than a few minutes. 
Mice dying in this way felt warm to the 
touch, and rectal temperatures immediately 
after death ranged from 42.2° to 43.1° C. 
and occasionally to 44° C. The death of 
the mice, therefore, was due primarily to the 
heating effects of the high frequency electro- 
static field. 

With sub-lethal exposures, in many in- 
stances, small hemorrhagic areas can be ob- 
served along the course of blood vessels of 
the ears which, in the course of 48 hours, 
become necrotic and drop off. The tail, too, 
frequently shows numerous ecchymotic 



areas: it may subsequently become affected 
with dry gangrene and drop off. In other 
instances areas of alopecia develop, partic- 
ularly in the supra-orbital region and at the 
tip of the snout. 

In the course of preliminary observations, 
it soon became evident that the effects of ex- 
posure to different frequencies were not 
quite the same, a current of constant value 
proving more lethal at a given range of fre- 
quencies than at others. A series of experi- 
ments were, therefore, undertaken in which 
mice, under standard conditions of tempera- 
ture and relative humidity, were exposed to 
the same current flowing in the auxiliary cir- 
cuit (338 milliamperes), but in which the 
frequencies were varied in steps of about 10 
per cent from a maximum of 135,000,000 
to a minimum of 8,300,000 cycles per sec- 
ond. 

As a result of these experiments, it was 
found that the lethal effect was most marked 
in a band of frequencies extending from 
about 66,000,000 to 18,000,000 cycles per 
second, the effect diminishing in one direc- 
tion in the band extending from 18,000,000 
to 9,000,000 cycles per second, and in the 
other from 66,000,000 to 135,000 cycles per 
second. 

In view of the fact that, in the foregoing 
experiments, the lethal effect of some fre- 
quencies seemed more pronounced than that 
of others, the thought occurred that, under 
suitable conditions, oscillations at certain 
frequencies might prove more injurious to 
some tissue cells than to others ; in other 
words, that there might be some differential 
action upon tissue with respect to frequency. 

Evidently the tissue cells of transplantable 
tumors should form admirable experimental 
material for this purpose. Because of the 
high percentage of takes (averaging 95 per 
cent), the rapid rate of growth, and the rela- 
tive rarity of recession (2 per cent), Mouse 
Sarcoma CR 180 was selected as the trans- 
plantable tumor for this purpose. 


The preliminary' experiments were carried 
out at practically uniform frequencies of 
from 66,000,000 to 68,000,000 cycles per 
second because the previous set of experi- 
ments showed that oscillations of this fre- 
quency were lethal to mice, and because of 
a highly speculative hypothesis (undoubted- 
ly incorrect) that the mechanical rate of 
vibration of which a minute spheroid of the 
size of a tumor cell is capable might render 
it particularly sensitive to electrical vibra- 
tions of the same order of frequency. 

The tumors were subjected to the action 
of high frequency currents in a tuned auxil- 
iary circuit coupled to the oscillator, bv 
means of copper electrodes (covered with an 
insulating varnish), which' were applied, one 
on eacli side of the tumor and maintained in 
contact therewith. The currents registered 
by athermo-milliammeter, placed symmetric- 
ally in the circuit, varied from 250 to 350 
milliamperes and the duration of an expo- 
sure from 2 to 3 minutes. 

A large number of mice (about 400) were 
treated in this way, with the result that 
about 100 mice, or 25 per cent, recovered 
from their tumors, and remained tumor- 
free. When properly carried out, the treat- 
ment seemed to cause the mice no pain, and, 
while immediately after the treatment the 
tumor felt softer and smaller to the touch, 
at least the rise in the local temperature was 
trifling. In some instances a single treat- 
ment caused shrivelling and drying up of 
the tumor; in others, several treatments 
were required. 

In collaboration with Dr. H. B. Ander- 
vont (20), of the Department of Preven- 
tive Medicine and Hygiene of the Harvard 
Medical School, the effects of the same 
method of treatment upon the Rous fowl 
sarcoma planted in the skin, comb, and wat- 
tles of chickens were studied. I n seven 
chickens which were inoculated a total of 
15 times, it was possible to bring about by 
the treatment just described a complete re- 
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cession of the tumor, while in an equal num- 
ber of chickens, one inoculated in the comb, 
one in the wattle, and five in the skin of the 
breast, only retardation of the tumor growth 
was produced, the fowls ultimately dying 
from extensive tumor growth. 

Later on it was found in the case of mice 
inoculated with Mouse Sarcoma ISO, rats 
inoculated with Rat Sarcoma No. 10, and 
also chickens inoculated with the Rous 
fowl sarcoma, that frequencies between 
90,000.000 and 100,000,000 cycles per sec- 
ond were considerably more effective in 
treating these tumors than the range of fre- 
quencies 66,000,000 to 68,000,000 cycles at 
which the preliminary experiments were 
carried out. With the higher frequencies, 
from 60 to 75 per cent of recoveries were 
obtained in tumors ranging from 15 to 20 
millimeters in length for mice and from 30 
to 50 millimeters in length in rats. 

Mention has already been made of the 
fact that, after treatment, the temperature 
of the tumors did not appear sensibly raised 
to the touch. However, tactile impressions 
are often notoriously false, so observations 
were made as to the temperature rise taking 
place in the interior of the tumor during 
treatment. This was carried out by insert- 
ing a thermocouple made of an insulated 
constantan wire in the interior of a 22-gauge 
hypodermic needle into the interior of the 
tumor along its long axis. By this means 
it was found that although the skin was but 
little heated by the high frequency field, the 
temperature in the interior of the tumor 
rapidly rose, reaching from 48° to 49.6° C. 
in from one and a half to two minutes, ac- 
cording to the size of the tumor. Other 
experiments made by immersing tumor 
fragments in Locke’s solution heated to 
various temperatures for various times 
showed that heating fragments of mouse 
sarcoma to temperatures between 48° and 
49° C. for 3 minutes prevented their growth 
when transplanted into mice. 


It is evident, therefore, that the curative 
effects noted were due to the heating of the 
tumor cells in the high frequency field. In- 
cidentally it may be remarked that it was 
also found possible to bring about the reces- 
sion of tumors by placing on each side a 
hollow copper applicator through which hot 
water was circulated until the temperature 
of the interior of the tumors, as shown by 
an inserted thermocouple, had reached from 
48° to 49° C. However, it took a consider- 
ably longer time to raise the internal tem- 
perature of the tumor the required amount 
by this method than by the action of the 
high frequency currents. 

In 1929, Christie and Loomis (2) re- 
peated the writer’s experiments on the heat- 
ing effects of a high frequency field on mice, 
investigating in similar fashion the effect of 
frequencies varying from 150,000,000 to 
7,000,000 cycles per second. Their results 
were definitely at variance with those ob- 
tained by the writer in that, with fields up 
to a frequency of 50,000,000 cycles, they 
found the lethality of the field to be propor- 
tionate to its intensity, one frequency being 
just as lethal as another; above 50,000,000 
cycles, however, the lethality of the radia- 
tion appeared to diminish. They believed 
that one source of error in the writer’s ex- 
periments was the carrying out of the ob- 
servations at constant current, determined 
by a thermocouple symmetrically located in 
the circuit. Instead, they adjusted the cir- 
cuit in which the mice were exposed at dif- 
ferent frequencies, so that a M/20 salt solu- 
tion thermometer held in the condenser field 
showed a temperature rise in degrees centi- 
grade per minute of the same order at each 
frequency investigated. 

However, as pointed out by McLennan 
and Burton (13), this, too, leads to erro- 
neous conclusions, since, as will be more 
full}” discussed, the rate of heating of a solu- 
tion of electrolyte of a given concentration 
changes with the frequency. 
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A large number of mice (about 400) were 
treated in this way, with the result that 
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while immediately after the treatment the 
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at least the rise in the local temperature was 
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Medical School, the effects of the same 
method of treatment upon the Rous fowl 
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been able, by proceeding cautiously, to pro- 
duce and maintain for several hours arti- 
ficial fevers of from 104° to 105° F. In 
their experiments they found a frequency 
of about 10,000,000 cycles the best adapted 
to their purpose, the subject being placed 
between condenser plates 28 X IS inches 
covered with hard rubber to prevent contact 
burns, the subject, with the exception of the 
head, inclosed in a box of non-heat-conduct- 
ing material. Carpenter feels that this 
method for the production of artificial 
fevers may in the future be susceptible of 
wide therapeutic application. 

At the present time clinical applications 
of this method of producing artificial fevers 
are being investigated at several medical 
centers, notably at the University of Roches- 
ter, where, under the direction of Carpenter, 
Murlin. and Warren, both laboratory and 
clinical studies of the therapeutic possibili- 
ties of the method are under way. At a 
symposium held at the University of Ro- 
chester in May, 1931, clinical demonstra- 
tions were made of the favorable effects of 
such fevers upon paresis, gonorrheal arthri- 
tis, syphilis, and rheumatic arthritis. The 
results were such as distinctly to encourage 
the investigators to continue their inquiry. 

With respect to the possible therapeutic 
applications of the high frequency electro- 
static field, we should keep the following in 
mind: In the first place, the heating is pro- 
duced in a somewhat different manner than 
in ordinary diathermy. In conventional 
diathermy there is a current flow between 
the electrodes and, though it cannot be de- 
nied that the capacity of the tissues and their 
di-electric constants play some part in the 
heating process, still, at the relatively low 
frequencies employed, and at the concentra- 
tions of electrolytes prevailing in the tissues 
and body fluids, these effects are small, com- 
pared to the heat generated by the resistance 
of the tissues to the current flow. 

Scliliepbake (21-23), in 1928 and 1929, 
has compared the relative heating of vari- 


ous kinds of tissue both in the condenser 
field and with conventional diathermy. He 
finds that, in the condenser field, the heat- 
ing is more nearly uniform than in 
diathermy, in which there is excessive heat- 
ing of the subcutaneous tissues, as compared 
to the heating in the intervening portions of 
the bod}-. For this reason it would seem 
practicable, from the action of the high fre- 
quency condenser field, to raise the tempera- 
ture of deep-seated organs to a considerable 
degree without, at the same time, over-heat- 
ing the subcutaneous tissues. 

So far we have concerned ourselves only 
with the heating effects of the high fre- 
quency condenser field. Christie and 
Loomis (2) and Kahler, Chalkley, and 
Voegtlin (7), who, in 1929, studied the ef- 
fects of the high frequency condenser field 
upon the unicellular organism Paramecium, 
came to the conclusion that no other than 
a heating effect was demonstrable. 

However, in 1930, Mellon, Szymanowski, 
and Hicks (14), following up the work of 
D’Arsonval, who found, about thirty-five 
years ago, that high frequency currents of 
about 200,000 cycles per second diminished 
the strength of diphtheria toxin, carried out 
a series of experiments, using a frequency 
of 158,000,000 cycles per second, in which 
diphtheria toxin was exposed in a film about 
0.5 mm. in thickness between the walls of 
concentric tubes, while a chilled fluid was 
circulated in the inner tube. The type of 
fluid chosen for cooling was important be- 
cause absorption of the electro-magnetic 
waves by the central core of cooling 'fluid 
might condition a loss of energy available to 
affect the toxin. Benzol was chosen be- 
cause its balanced molecular structure gives 
rise to no resultant dipol, and since its di- 
electric constant is the same at all frequen- 
cies, no absorption bands were to be antici- 
pated. It was found that the radiation was 
effective in reducing the activity of the toxin 
even at temperatures as low as 15° C. 

McKinley (12), in 1930. also reported 
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In 1928, Dr. W. R. Whitney, Director of 
the General Electric Company’s Research 
Laboratory, observed in connection with test 
runs of a 20-kilowatt short wave oscillator 
that the mouth temperature of one bystander 
rose 2.2° F. in 15 minutes, while several 
other individuals exhibited a somewhat 
smaller rise in temperature. It was also 
noted that solutions of electrolytes of dif- 
ferent concentrations, when placed in the 
electro-static field of the oscillator, did not 
heat alike, one concentration heating- faster 
than another at one frequency, while this 
relation might be reversed if the frequency 
were sufficiently changed. 

These observations have led to two lines 
of investigation : (1) the study of the heat- 
ing of electrolytes in high frequency fields, 
and (2) investigation of the use of the high 
frequency electro-static field as a means of 
producing artificial fevers for therapeutic 
purposes in human beings. 

The heating of electrolytes in high fre- 
quency electro-static fields was first investi- 
gated by Hosmer (5) and then, among 
others, by Richards and Loomis (17), Mc- 
Lennan and Burton (13), and more recently 
by Patzold (16). 

Without taking the time to describe the 
methods employed, nor to discuss the mathe- 
matical analysis of the results, the main 
facts shown by these inquiries are, according 
to McLennan and Burton (13), as follows: 
The heating of a solution of electrolyte in 
a high frequency electro-static field depends, 
not upon the composition, but on the specific 
conductivity of the liquid, and rises to a 
maximum for a certain conductivity what- 
ever the size and shape of the specimen 
heated. The conductivity at which the 
maximum effect occurs is proportional to 
the frequency, i.c., at lower frequencies the 
maximum heating is observed in solutions 
of lower concentration than at higher fre- 
quencies. For example, at 1,560,000 cvcies 
per second the concentration of potassium 
chloric! showing a maximum heating effect 


is 0.00038 gram-molecules per lit 
5,560,000 cycles it is 0.002, or five 
greater; at 22,000,000 cycles, the con 
tion is about 0.005, and at 26,100,000 
it is about 0.01. In the neighborly 
300,000,000 cycles, according to pi 
observations, this concentration is abc 

For the low conductivities involvi 
so-called “skin effect” is shown both 
periment and theory to be negligible a 
heating effects are produced throughc 
depth of the specimen to be heated, 
much as the intensity of the field witl 
specimen is influenced by its orientatio 
respect to the external field, this too 
portant, the heating effect observed d 
ing both upon the di-electric constant a 
shape and orientation of the externa 
In a heterogeneous body, such as tha 
laboratory animal, the distribution < 
field in the interior of the body will 
termined largely by the respective di-e 
constants of its component tissues; t 
gree of heating at that particular free 
by their respective conductivities. 

McLennan and Burton (13) poii 
that if we knew the electric properties 
component parts of the body, we wou 
the proper choice of frequency, be a 
favor the heating of one portion ov< 
other, although the effect of such sel 
heating would tend to be minimized b\ 
exchange between neighboring parts. A 1 
theless we have here a therapeutic po; 
ity which, if susceptible of develop] 
would have a wide application. 

Artificial Fevers . — The rapid heatin 
the animal body in the high frequency 
tro-static field has been utilized by Carpi 
and Page (1) in the production, for tl 
peutic purposes, of artificial fever in : 
Basing their work on Whitney s obsc 
tions of the elevation of body tempera 
of persons working in the field of a per 
ful short wave transmitter and using a 
ra tus designed by the Research Laboratc 
of the General Electric Company, they 1 
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HERNIA OF THE LUNG 

ROENTGEN OBSERVATIONS, WITH REPORT OF A TRAUMATIC CASE 

By HARRY A. OLIN, M.D., Chicago 
From the X-ray Department, Woodlawn Hospital 


A NY part of the pleura-covered lung 
which protrudes bej-ond the normal 
boundaries of the thoracic cage and 
invades the subcutaneous tissues can right- 
fully be designated as a true hernia. True 
lung hernia should not be confused with 
evisceration or prolapse, an error not infre- 
quently made by early writers. Lung 
hernia is a very rare condition; up to the 
present time, less than 200 cases have been 
reported in the literature. Because of its 
rarity, clinicians of wide experience have 
had little opportunity to observe it. Much 
information in the literature is inaccurate 
and con fusing and, there fore, some earlv re- 
ports are not dependable. Several names 
have been applied to lung hernia, as pneu- 
monocele, pneumoccle, and pulmonary 
hernia. 


Considering the great number of stab and 
bullet wounds in warfare and civilian life, 
and crushing injuries of the chest, it is sur- 
prising that lung hernia is not more fre- 
quent. In an extensive war experience with 
chest wounds, Makins observed one case, 
while Adams reported five out of 20,000 
chest wounds in the Russian-Japanese War 
(1). It is also noteworthy that, with fre- 
quent fractures of the ribs, pneumothorax 
rarely occurs. In a study of 89 cases of 
fractured ribs requiring hospitalization, 16 
were treated for other complications but 
only one instance occurred in which pneu- 
mothorax resulted (2). 

history 

As early as 1891, Rolandus published a 
report of the first case operated upon for 
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certain results as indicating a possible spe- 
cific action. Exposure of the whole of the 
vertebral column of the frog at 90,000,000 
cycles per second resulted in all cases in an 
immediate response, the effect being a vio- 
lent muscular contraction of the hind legs. 
The experiments were repeated with exter- 
nal heat as the agent, and the characteristic 
reaction of the leg muscles, as observed in 
the high frequency condenser field, failed to 
take place. 

The writer has found that, when a Straub 
preparation of a frog’s heart is placed in a 
high frequency condenser field at 90,000,000 
cycles per second, the heart, after undergo- 
ing a period of acceleration in its beat, stops 
in diastole, frequently showing a 2:1 heart 
block before the arrest. Upon cutting off 
the current the beat is resumed, returning to 
normal after a brief preliminary irregular- 
ity. It is possible to obtain this effect on 
the heart if the Ringer’s solution used to 
perfuse the heart and to drip on its exte- 
rior (to avoid drying) is chilled to 4° C. 
Control hearts were either perfused with 
gradually heated Ringer’s solution or sus- 
pended in a gradually heated air chamber. 
In the first instance, after preliminary ac- 
celeration, irregularities in the beat began to 
be manifest at a temperature of 41° C., but 
arrest of the heart’s action took place only 
when the Ringer’s solution was preheated to 
47° C. In the hot air chamber it required 
an external temperature of approximately 
50° C. to arrest the heart. 

These experiments, however, are put for- 
ward with reserve, as it required consider- 
ably more current in the coupled circuit to 
stop the heart when the Ringer’s solution 
was chilled than when it entered the heart 
at laboratory temperature (about 20° C.), 
so it is possible that the observed effects may 
have been due to heating of the conducting 
bundles. 

At this point the observation may be 

. * .« . i 1 _ 1 x.: c r\-f fliP 


tissue are pronounced. Schlie 
23) in his studies found that 
rate for brain tissue is high. ] 
Burdette (quoted by McKinley 
1929, that of many organic ch 
pounds which they measured, 
which is characteristic of nervou 
the highest heating rate. 

McKinley (9-11) found, in e 
sects to the action of the higl 
condenser field, that in holomet 
sects, in which the nervous syst 
highly organized in the adult th 
forms, the time of lethal exj 
about six times longer in the la 
the adult. In hemimetabolous 
which but little difference exists 
ous organization of the adul 
nymph, the lethal time was aboe 

Such, then, is the status of i 
knowledge in regard to the biol 
of ultra-high frequency elect: 
waves. It appears to be a fiel 
worthy of investigation, and on 
the future, may well provide val 
apeutic aids. 
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HERNIA OF THE LUNG 

ROENTGEN OBSERVATIONS, WITH REPORT OF A TRAUMATIC CASE 

By HARRY A. OLIN, M.D., Chicago 
From the X-ray Department, Woodlawn Hospital 


A NY part of the pleura-covered lung 
which protrudes beyond the normal 
boundaries of the thoracic cage and 
invades the subcutaneous tissues can right- 
fully be designated as a true hernia. True 
lung hernia should not he confused with 
evisceration or prolapse, an error not infre- 
quently made by early' Yvriters. Lung 
hernia is a very rare condition; up to the 
present time, less than 200 cases have been 
reported in the literature. Because of its 
rarity, clinicians of wide experience have 
had little opportunity to observe it. Much 
information in the literature is inaccurate 
and confusing and, therefore, some early re- 
ports arc not dependable. Several names 
have been applied to lung hernia, as pneu- 
monocele, pneumoccle, and pulmonary 
hernia. 


Considering the great number of stab and 
bullet wounds in warfare and civilian life, 
and crushing injuries of the chest, it is sur- 
prising that lung hernia is not more fre- 
quent. In an extensive war experience with 
chest wounds, Makins observed one case, 
while Adams reported five out of 20,000 
chest wounds in the Russian-Japanese War 
(1). It is also noteworthy that, with fre- 
quent fractures of the ribs, pneumothorax 
rarely' occurs. In a study of 89 cases of 
fractured ribs requiring hospitalization, 16 
were treated for other complications hut 
only one instance occurred in which pneu- 
mothorax resulted (2). 

history 

As early as 1891, Rolandus published a 
report of the first case operated upon for 
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lung hernia (3). Chassier mentions herni- 
ated lung and was one of the first to accord 
it special consideration (4). Cloquet, in 
1819, reported a case of a young man, age 
32 years, crushed under a gun carriage, 
who made a good recovery (5). Morel- 
Lavallee, who collected 32 cases, gave us 
a very comprehensive classification (6). 
Lake mentions a case of lung hernia caused 
by the handle of a wheelbarrow penetrating 
the side of the chest (7). Dufour reports 
a case of traumatic hernia cured without 
operation, after much loss of blood (8). In 
20,000 wounds in the War of the Rebellion, 
only seven lung hernias were reported. 
Cockle published a case of double pulmo- 
nary hernia (9). Lewtas (10) and 
Hirschsprung (11) each reported a case of 
congenital hernia. Spontaneous pneumocele 
from violent exertion in weight lifting was 
reported by Masoti (12). Hagentorn (13) 
mentions pneumotomy in pneumocele. In 
1893, Pitt (14) affirmed that the protrusion 
of hernia may occur at the time of trauma 
or any time later. Lopez (15) reported re- 
section of the lung for hernia, with recov- 
ery. Tuffier (16) mentions resection of the 
lung and Knox (17) reported two cases of 
hernia of the lung into the neck. From 
1895 to 1904 several cases of hernia of the 
lung and its treatment were reported (18, 
19, 20, 21, 22). Vulpius (23) reported a 
case of traumatic hernia of the lung which, 
five weeks after plastic operation, was dis- 
charged, cured. Koennecke (24) reports a 
case of strangulated, pulmonary hernia oc- 
curring in a male of 39 years, of sedentary 
occupation, in whom the protrusion ap- 
peared suddenly from over-exertion. The 
lungs and thoracic wall were otherwise un- 
affected. The swelling, which was of six 
months’ duration, was observed to become 
irreducible on the morning before the pa- 
tient’s admission to the hospital. The man 


arm, becoming most violent in the prone 
position. A painful, egg-shaped protrusion 
of pillow-like consistency above the left 
clavicle was removed and the slit of 2 cm. 
in the pleural cavity was sutured and cov- 
ered with a flap of muscle from the sterno- 
cleidomastoid. The patient made an un- 
eventful recovery. The author considers 
this a congenital or a spontaneous lung 
hernia since he was undetermined whether 
the pleural gap, the place of predilection for 
hernia, had been congenital or had origi- 
nated from previous trauma from over-exer- 
tion. In the opinion of the writer, this can 
be considered a spontaneous hernia, since 
the weak spot of locus minoris rcsislcnticc 
existed as shown by the congenital defect 
where anatomically a weakened area occurs. 

Morel-Lavallee made the following classi- 
fication: 

I. — According to Location 

(A) Diaphragmatic 

(B) Thoracic 

(C) Cervical 

II. — According to Etiology 

(A) Congenital 

(B) Acquired 

1. Traumatic 

2. Consecutive 

3. Spontaneous 

4. Pathologic. 

Most authors abide by this grouping, al- 
though some object to the consecutive type 
since it invariably follows cases of trauma- 
tism (6). 

CONGENITAL LUNG HERNIA 

Hochsinger (25) regarded all lung her- 
congenital during the first weeks of 
pneumocele is due to de- 
in any portion of the 
are 

fibrous tissue, arise from intra- 
such ns amniotic 


uffered shooting pains in respiration, cough 
ensation, and pains which radiated into the 


nias as 

life. Congenital 
fective development 
thoracic wall. These 
covered by 
uterine abnormalities 


defects, which 
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bands, pressure of fetal limbs against the 
chest wall, pressure from uterine masses or 
fibroids, and a lack of amniotic fluid. In 
utero, with the lungs solid and in a state 
of collapse, no evidence of hernia is noted. 
The individual may grow to adult life be- 
fore signs of hernia first appear and, be- 
cause of this, confusion may arise as to its 
congenital origin. 

The hernia may be cervical, thoracic, or 
diaphragmatic in location. Beale (26) re- 
ports the only recorded case of diaphrag- 
matic hernia, following an injury to the 
diaphragm through which lung protruded, 
with intestinal perforation and a subphrenic 
abscess. The patient succumbed to general 
peritonitis. Postmortem revealed the lung 
tissue in the subphrenic abscess but no open- 
ing in the diaphragm was found. The cer- 
vical group is relatively rare; the thoracic 
is most common. Montgomery and Lutz 
(27), in an extensive review of the litera- 
ture, made a statistical study and reported 
165 cases, citing one in detail. 

165 Cases Reported 


occurs at this site. Near the sternum and 
the vertebras anteriorly and posteriorly are 
two other weak sites. Anteriorly the costal 
cartilages lack the group of external inter- 
costal muscles; posteriorly the internal 
groups extend only to the angle of the ribs. 
Herniation occurs more commonly anterior- 
ly, since the pectoral group of muscles does 
not afford the wall of resistance offered by 
the strong back muscles, namely, the latis- 
simus dorsi, the trapezius, and the rhom- 
boideus. 

Most writers are agreed that a hernia of 
the lung is dependent upon a locus minoris 
resist entice, such as occurs in the wall of 
the thoracic cage, associated with an in- 
creased pressure within the lungs them- 
selves. Pressure changes are due to either 
voluntary or involuntary contractures of the 
muscles of the chest wall, combined with 
varying degrees of closure of the glottis. 
Long continued strain, especially that ap- 
plied day by day, is responsible for the pro- 
duction of all hernias and this is applicable, 
in a great measure, to pneumocele (28). 


Congenital 

Traumatic 

Spontaneous 

Cervical 

Anterior chest wall 
Posterior chest wall 


18 per cent 
50 per cent 
.32 per cent 


16 


Left 6 

Right.... 10 


5? (Left 23 

1 Right.. ..34 


(Left 2 

(Right.... 3 


ANATOMIC CONSIDERATIONS 

In the congenital group, the extension of 
the pleural sac into the neck favors this site 
as the most common location. The dome 
of the pleura limits the excursion of the 
apex of the lung, strengthened by the deep 
cervical fascia and the adjacent neck 
muscles. The weakest region is the area 
between the scalenus anticus and the sterno- 
mastoid muscles; therefore, hernia usually 


SPONTANEOUS PNEUMOCELE 

When any weakened portion of the chest 
wall gives way under the strain of increased 
intrathoracic pressure, a spontaneous hernia 
occurs. The locus minoris rcsistcnticc pre- 
exists, to which is added an abnormal in- 
crease in the intrapulmonary pressure — two 
factors which must be present to cause a 
spontaneous hernia. Anatomically, diastasis 
of muscles, absence of ribs, or any defect in 
the structure of the thoracic wall have been 
reported as etiologic factors. Persistent 
paroxysmal cough — as in bronchitis, bron- 
chia] asthma, whooping cough — lung suppu- 
ration, or tuberculosis, etc., may be the excit- 
ing cause. Common causes, such as blow- 
ing of glass and musical instruments, heavy 
lifting, muscular strain at labor, have all 
been mentioned. Wightman (20) records 
the case of a flute player who developed a 
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spontaneous pneumocele. Again it is re- 
corded in a case of tuberculosis, developing 
secondarily to the chronic cough (29). 

PATHOLOGIC PNEUMOCELE 

Some authors are of the opinion that lung 
hernia may be caused by the following 
pathologic conditions: rupture of a lung ab- 
scess through the pleura and chest wall, ab- 
scess of the chest wall and breast, suppura- 
tion of lung breaking through the chest wall, 
the latter sometimes associated with degen- 
erative malignancy, and empyema, with 
complications invading the chest wall and 
lung. 

TRAUMATIC PNEUMOCELE 

Lung hernia following injury presents by 
far the greatest number of acquired cases; 
stab wounds and crushing injuries of the 
chest, with gunshot and shrapnel wounds, 
form the most common etiologic factors. 
Lung hernia in scars and following opera- 
tions on the chest, as the Estlander opera- 
tion, have been reported. Sei'ere contusions 
of the chest arising from injuries such as 
squeezing forces, the being hurled against 
seats, other persons, or a car may re- 
sult, not only in fractured ribs, but in 
serious damage to the viscera. A wound of 
the pleura is usually associated with a 
wound of the lung. Rupture of the lung 
or diaphragm may occur with little evidence 
of external injury (30). Hernia of the 
lung may develop quickly, or after a con- 
siderable interval. 

SYMPTOMS 

Generahy speaking, there may be no 
symptoms. Pain, aggravated by deep 
breathing or cough, may occur over the site 
of the impending hernia during its develop- 
ment. In the author’s case, no pain was ex- 
perienced by the patient when the hernia 
became fully developed, but during the 
first week great pain was experienced, 


first, from recovery from shock, sec- 
ondly, pleural involvement, and, lastly, par- 
oxysmal cough which was troublesome and 
increased the pain. Due to the bronchia! 
fistula communicating with the pleural cav- 
ity, there was abundant expectoration. As 
a rule, however, with no pleural involve- 
ment, especially in the spontaneous pneumo- 
cele, the cough is hard, spasmodic, and un- 
productive. Early traumatic hernias are not 
detected, as a rule, since the signs and symp- 
toms are masked by those of injury. Lo- 
calized pain may be the first sign of hernia, 
verified later by a bulging mass the size and 
shape of which alter with respiration. 

Distress caused by pulmonary hernia may 
consist of local pains during forced breath- 
ing and coughing spells. Pain may be pro- 
nounced at first, when the hernia suddenly 
develops, and later may disappear altogether. 
In cases of concurrent bronchitis, repeated 
hemoptyses have been observed. Several 
cases of this type, in which the symptoms 
have disappeared following treatment or op- 
eration, have been reported. 

PHYSICAL SIGNS 

The soft, crepitant, bulging mass in the 
chest wall, increasing in size during expira- 
tion, exertion, and cough and diminishing 
during inspiration, is pathognomonic of lung 
hernia. Montgomery and Lutz (27), Garre 
and Quincke (31), Lilienthal (32), Morris- 
ton Davies (33), Smith and Johnstone 
(29), and others describe these phenomena. 
These same respiratory signs were likewise 
observed in the author’s case. The size of 
the tumor varies from that of a small egg to 
that of an orange, or baseball, and even 
larger; the pneumocele may be single or 
multiple, unilateral or bilateral, and may, or 
may not. be enclosed in a sac (29) 

The orifice of the pulsating mass of lung 
is usually palpable and the bony or fibro- 
muscular margins can be readily made out; 
its size, of course, varies with the si ze 
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the protruding lung tumor. Due to a weak- 
ening of the chest wall, either a defect due 
to injury or of a congenital nature, some- 
times a depression is seen during forced in- 
spiration, wherein the tumor may actually 
retract and may be covered only by skin and 
a few strands of "thinned out” superficial 
fascia. It is readily reducible and recurs 
easily. When the hernia follows a wound 
caused bv some penetrating instrument the 
lung is not covered by parietal pleura and 
consequently becomes adherent to the wound 
(31). If the wall of the tumor orifice be- 
comes inflamed, adhesions may follow and 
the pneumocele may become incarcerated 
and irreducible. Although strangulation has 
been reported, Lilienthal considers this a 
very rare incident since the lung retracts 
readily because of its elasticity. 

The pneumocele is usually covered by un- 
broken skin beneath which may be a few 
thin strands of fibromuscular bands; to the 
touch it feels soft, spongy, and smooth. 
Deese reports a lung tumor pedunculated 
and herniated and dark violet in color (34). 
In the writer’s case the cavity of the pneu- 
mocele contained fluid and air, probably the 
first recorded instance, as no mention in the 
literature or text-books is made of this com- 
plication ; two other fluid level pockets were 
also present. Reducing the mass by manipu- 
lation, one was able to penetrate the orifice 
of the cavity to a depth of about 3.5 centi- 
meters. Most writers claim that the pro- 
truding, herniated lung can he grasped and 
readily recognized as lung tissue by its 
crepitant character. The lung tumor, as 
a rule, is tympanitic in note, and whistling ; 
crackling rales may be heard while it is be- 
ing held. Percussion elicits a peculiar tvm- 
panitic note and fremitus is usuallv in- 
creased. Pockets of emphysematous air in 
the subcutaneous tissues, when palpated, re- 
veal the distinctive crepitation and crackling 
sounds with respiratory changes absent 
(34). 


ROENTGEN SIGNS 

Fluoroscopic observation reveals interest- 
ing phenomena during respiration. At the 
site of the hernial bulge only normal or in- 
creased radiance is visible in the anteropos- 
terior position. lit the lateral or oblique po- 
sitions, on the tumor side, a bulging pocket 
of air can be noticed readily in the thoracic 
wall — the mass increasing in size, especially 
during forced expiration, muscular exertion, 
and cough. If it is not bound down by ad- 
hesions, the tumor mass can be reduced and 
held in place by several fingers over the pal- 
pable orifice, usually located between the 
ribs. A bony irregularity may sometimes be 
felt. If the bulging air pocket contains 
fluid, a fluid level can be observed which 
changes with position. In the oblique and 
lateral positions on the affected side an air 
pocket is seen in the thoracic wall with the 
bulge greatest in forced expiration and 
smaller, flat, or retracted forced inspira- 
tion. In the anteroposterior plane, at the 
site of the hernia, an area of increased ra- 
diance may be observed, the pleural cavity 
on the affected side containing fluid and 
air (author’s case). A fluid level is present, 
the chest showing the usual homogeneous 
density. In the author’s case, another fluid 
level pocket was recognized, probably be- 
hind the sternum, adjacent to the hernial 
bulge. 

CONDITIONS CONFUSED WITH HERNIA 

Among these conditions may be men- 
tioned subcutaneous emphysema, empyema 
necessitatis, lung abscess, or pulmonary sup- 
puration perforating into the chest wall, tu- 
mors of the thoracic wall, pulmonary tuber- 
culosis, caries of the rib, and gas bacillus in- 
fection. Bulgings observed about the clavi- 
cle in tuberculosis, with prolonged cough 
and emphysema, are not true lierniac, al- 
though occasionally hernia may develop in 
this region. 

Subcutaneous emphysema mav cause a 
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Fig 1 (lot) Film made three days after the ac- 
cident. There were noted, fracture of the ribs, rup- 
tured pleura and lungs, right-sided pyopneumotho- 
rax, and extensive interstitial emphysema 

Fig 2 (bottom) Three days after the accident. 
Note the extensive interstitial emphysema 

bulging in the chest wall. In crushing in- 
juries of the thoracic wall in which the soft 
tissues are involved, small affected areas 
may coalesce. These are crepitant on palpa- 
tion, tympanitic in note, with audible and 
readily displaced bubbles of air. Gas bacil- 
lus infection may simulate this condition 
and sometimes masks the picture, but no 
phenomena occur with respiration (35, 36). 

A punctuie wound, traumatic or opera- 
ti\ e, may sometimes give rise to this condi- 
tion. Subcutaneous emphysema commonly 
follows paracentesis of the chest; it also 
sometimes follows trauma or a violent 


coughing paroxysm and is often seen over 
the lower part of the neck and manubrium. 
It may occur in influenzal pneumonia, often 
spreading over the chest and abdomen. In 
empyema necessitatis, a bulging external tu- 
mor may simulate hernia; the tumor may 
increase or diminish in size during coughing 
or forced breathing. To differentiate tumors 
of the chest wall from hernia, dependence 
must be placed on the presence or absence 
of crepitation and the other signs commonly 
found in hernia. One case of tuberculosis 
is cited in which ulceration had destroyed 
a portion of the intercostal muscles, leaving 
only the skin and subcutaneous tissues cov- 
ering the lung; during inspiration and 
cough there was a distinct bulging but the 
tumor mass lacked the characteristic crepi- 
tation of hernia (1). 

My thanks are due Dr. Andrew J. Brislen 
for his many valuable suggestions and for 
the privilege of reporting the following case 
I wish also to convey my thanks to Dr Carl 
Hedblom, to whom I cited the history of the 
reported case and who viewed the roentgeno- 
grams To Dr. James G. Montgomery, of 
Kansas City, Missouri, I am equally grate- 
ful for his expression of opinion by corre- 
spondence. 

SUMMARY 

A brief history of lung hernia is cited and 
Morel-Lavallee’s classification is recorded 
The anatomic considerations, the symptoms 
and the physical signs are enumerated The 
respirator)' phenomena as observed in the 
protruding lung hernia may be considered 
pathognomonic. Finally the roentgen signs 
are described and evaluated. The author’s 
personal case is appended. 

CASE REPORT 

W. N , a mechanic, was admitted to 
Woodlau n Hospital on Sept. 30, 1931, with 
a clinical diagnosis of crushing injury to the 
rHit chest. Three days previously his car 
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had turned completely over. The man was 
picked out of the wreckage, severely in- 
jured, and taken to a neighboring hospital 
where he remained several days. Becoming 
dissatisfied, he boarded a train for a 14-hour 
journey to Chicago. He was admitted to 
Woodlawn Hospital on the afternoon of his 
arrival in the city. 

Physical Examination . — The patient, a 
male, age 42 years, weight about 140 
pounds, was in extreme pain and grunted 
with each respiration. He assumed a crouch- 
ing position ; his face was a dusky hue. La- 
bored respirations, 32; temperature, 101.4; 
pulse, 108. Subcutaneous emphysema ex- 
isted in a marked degree from the lower 
jaws to the iliac crests. In the proximity of 
the third rib, on the anterior chest wall, a 
small, superficial wound, 2.5 cm. in length, 
and a contused area, 5 cm. in diameter, 
were seen. The right second intercostal 
space anteriorly was depressed, but bulged 
somewhat on expiration. The heart was 
dextro-displaced 2.5 centimeters. Subse- 
quently this was ascertained to be due to a 
moderate degree of scoliosis. Respirations 
were somewhat superficial and labored; 
when deeper, dyspnea and excruciating pain 
were present. Cough with expectoration of 
a bloody type was present. No cyanosis ex- 
isted but the patient did not seem any too 
well aerated. 

Chest . — The right thorax was tender to 
palpation and percussion, particularly ante- 
riorly. Dullness on percussion was present 
over the lower half of the chest, both ante- 
riorly and posteriorly, with absence of frem- 
itus. A distinctly tympanitic area, most 
marked between the anterior and posterior 
axillary lines, superimposed on the dull 
area, was noted. On auscultation, breathing 
sounds were bronchial in character and in- 
tensified, these conditions being most marked 
over the right upper thorax; here numer- 
ous moist rales were heard. Breath sounds 


were absent over the lower half of the right 
chest. 

X-ray Examination. — Sept. 30, 1931. 
Upper thorax; there was definite pathology 
involving the entire right chest with the ex- 
ception of the extreme apex, which showed 
marked infiltration of the soft tissues with 
air. The soft tissues of the anterior chest 
wall and in the region of the axilla as far 
down as the tenth rib showed cutaneous 
emphysema. Owing to the scoliosis in the 
lower left dorsal vertebra:, much of the 
shadow of the right heart was seen; the 
heart was, however, in its normal position. 
There appeared to be angulation of the ribs 
from the second to the fifth, inclusive, in 
about the anterior axillary line in compari- 
son with the corresponding areas of the left 
side. This was indicative of fracture. The 
lower three-fourths of the right chest was 
occupied by- a dense, homogeneous shadow 
through which were seen irregular areas of 
air mingled with areas of emphysema in the 
soft tissues of the chest wall. This shadow 
obliterated the diaphragm and the costo- 
phrenic angle. Lower thorax: The emphv- 
sema had invaded the soft tissues of the left 
lumbar region. There was marked scoliosis 
in this region which caused a deformity of 
the lower ribs, but there was no evidence of 
any fracture. 

Summary . — Upper thorax; multiple frac- 
tures to the right anterior ribs ; fluid in the 
right pleural cavity; injury to the right 
lung; cutaneous emphysema in the right 
chest wall ; traumatic pneumocele of the 
right lung; old scoliosis. Lower thorax; 
cutaneous emphysema (Figs. 1 and 2). 

From these findings the following diagno- 
sis was made: 

1. Contusion and small lacerated wound 
of the right anterior chest wall with de- 
struction of some of the intercostal tissues 
at the second and third ribs. 

2. Multiple fractures of the right ante- 
rior ribs. 



260 


RADIOLOGY 


3 Injur} to the right lung, inducing 
bronchial fistula, open pneumothorax;, and 
hemothorax 


The cough persisted, though it was better 
controlled after the first few days The 
hemoptysis gradually subsided until approx- 



Fig 3 (upper left) Erect position Note the large, right pyopneumothorax 
and the two fluid Ic\cls 

Fig 4 (upper right) Right lateral recumbent position Note the two fluid 
levels in the upper lobes and the third in the pleural ca\it> The largest cavity 
in the upper lobe corresponds to the bulging on the right anterior chest wall at 
the second interspace 

Fig 5 (lower left) Forced expiration, lateral, right Note the large pocket 
m the anterior chest wall and behind the sternum , also the third pocket and 
fluid level in the pleural cawty 

Fig 6 ( lower right) Forced inspiration, lateral right Note the collapsed 
pocket on the anterior chest wall 


4. Subcutaneous emphysema extending 
from the lower jaws to the iliac crests 

5. A pulmonary hernia 

Course and Piogicss — The dyspnea and 
the chest pain improved after a few days 


imateh the fifteenth day, when it ceased to 
be a factor The expectoration \ ane d from 
purulent, blood-tinged to clear mucus 
through the subsequent course During the 
first week the bulging in the region of the 
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second and third ribs increased, attaining ap- It may be well to note the fact that aspi- 
proximatelv the size of a baseball, growing ration of 915 c.c. of pus with the replace- 
smaller with inspiration, but exceedingly ment of an equal amount of air was done on 



Fig. 7 (upper left) Erect position Large right pyopneumothorax. Note 
the pocket o£ second fluid lc\el at the second anterior rib. 

Fig. S (upper tiglil) Right anterior oblique (erect). Note the two fluid 
levels 

Fig 9 (Iowa left) Forced inspiration, lateral. Right lateral erect position. 
Note the three fluid levels. 

Fig 10 (loxect right) Right lateral recumbent position. Note the fluid 
le\el of the pyopneumothorax. 

tense and larger with expiration and cough. 

A pad of the hernial type was strapped 
over the lesion, compressing the hiatus be- 
tween the second and third ribs, with a visi- 
ble improvement in comfort to the patient. 

Irregular temperature of a septic type per- 
sisted through the six weeks of hospitaliza- 
tion, declining during the last 10 davs to a 
practically normal temperature. 


October 22, at the time of the lowest white 
count. A direct smear showed numerous 
pus cells, but no organisms. Incubation of 
76 hours showed no growth. 

X-ray Examination . — Oct 12, 1932. The 
lower one-half of the right chest was occu- 
pied by a dense, homogeneous shadow oblit- 
erating the ribs, diaphragm, and costo- 
piirenic angle, and showing a definite hori- 
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Fitr 11 Erect position. There is absence of fluid 
in all pockets. The entire right chest is re-expand- 
ed except for residual, thickened pleura and high 
diaphragm at the right base. 


zontal level. With agitation, definite fluid 
waves were seen. An oval shadow of rare- 
faction, which corresponded to the bulging 
air pocket in the anterior chest wall, was 
seen above this level. With the patient m 
the right lateral recumbent position, exami- 
nation revealed considerable pneumothorax 
with three definite fluid levels, the one of 
the pneumothorax; the second, the pocket of 
air and fluid on the anterior chest wall, and 
the third, a pocket of air and fluid beneath 
the second portion of the sternum. Latera 
views showed that forced inspiration and 
expansion of the chest wall caused diminu- 
tion in size of the air pocket on the anterior 
chest wall With forced expiration of air 
the chest was contracted, the external pres- 
sure relaxed, and the air pocket in the ant 
rior chest wall bulged. The area of mtersti- 

l„ m en tad considerably 
the first examination. 


establish the communication between the 
pockets of air in the chest wall and the pneu- 
mothorax. 

Summary . — Diminution of interstitial 
emphysema ; large hydropneumothorax ; lo- 
calized pocket of air and fluid on the right 
anterior chest wall in the region of the sec- 
ond and third ribs; pocket of air and fluid 
behind the midportion of the gladiolus 
(Figs. 3, 4, 5 and 6). 

X-ray Examination. — Nov. 2. 1931. 
There was an increase in the homogeneous 
shadow of the right chest from the second 
anterior rib to the base, obscuring the dia- 
phragm, lower ribs, and costophrenic angle. 
The amount of the pneumothorax in the 
pleural cavity had diminished although there 
was an increase in the amount of fluid in 
the chest. The pocket of air beneath the 
right clavicle on the anterior chest wall had 
considerably diminished and was seen along 
the anterior wall of the chest. The pocket 
of air behind the sternum was likewise con- 
siderably smaller. 

Summary . — Increased right pyopneumo- 
thorax; interstitial emphysema along the 
anterior chest wall (Figs. 7, 8, 9 and 10). 

As a result of this report, the patient was 
sent to the operating room on November 4 
for thoracotomy. He expectorated a con- 
siderable quantity of purulent material while 
on the table. Because aspiration through the 
sixth, seventh, and eighth intercostal spaces 
in the posterior axillary line proved negative 
and percussion resonance seemed better than 
the roentgenogram indicated, the operation 
w as discontinued 

The temperature gradually subsided and 
the general condition and cough became 
much better. On November 11 the patient 
left the hospital in good general condition. 
His temperature was 99, pulse 110, and res- 
pirations, 20. 

X-rav Examination.— Nor. 24, 1931. 

Re-examination revealed a complete absorp- 
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tion of fluid in the right pleural cavity with 
almost complete expansion of the entire 
right lung with the exception of the right 
base. The diaphragm here was still elevated 
but showed a fairly good excursion, al- 


pansion of the right lung; residual pathol- 
ogy at the right base with thickened pleura 
(Fig. 11). 

Physical examination at this time re- 
vealed a good respiratory sound and reso- 



Fig. 12. Diagrammatic cross-section of thorax to show the mode of pro- 
duction of pneumothorax or hemothorax and of subcutaneous emphysema as a 
result of fracture of the ribs. ID — The arrow shows the line of application of 
indirect force in producing fracture of the ribs. D — Line of application of direct 
force in producing fracture of the ribs. P — pneumothorax as a result of frac- 
ture of the ribs and laceration of the pleura on the right side. A — extensive 
subcutaneous emphysema as a result of puncture of a lung by the sharp ends 
of a fractured rib fragment. The triple arrow shows the mode of egress of 
the air from the punctured lung into the subcutaneous tissues. H — cross-section 
of the heart. C — fracture at costochondral junction without displacement. 

Ftom Keen's Surgery, Vol. II, p. 159. 


though not so deep as on the left. The sev- 
eral pockets of air and fluid which had been 
seen on the previous examinations had dis- 
appeared. In the right chest there was still 
some irregular mottling at the base, residual 
of the infection, associated with thickened 
pleura. The markings as a whole were ac- 
centuated, with a band of thickened pleura 
seen in the third right anterior interspace. 
The trachea and heart were in normal posi- 
tions, but the mediastinal shadows showed 
definite root thickening, undoubtedly asso- 
ciated with the previous pyopneumothorax. 

Summary . — Obliteration of several pock- 
ets of air and fluid; complete absorption of 
interstitial emphysema: restoration of ex- 


nance down to the region of the sixth rib in 
the axillary line and the eighth rib in the 
posterior scapular line. The patient coughed 
rarely. He had been going out of doors for 
a week, his appetite was good, and his gen- 
eral strength was returning. When he was 
seen last on November 30, he had no com- 
plaints. He was sent back to resume work. 

Binney is of the opinion that lung injury 
by sudden pressure or rupture by the sharp 
end of a fractured rib will usually cause 
hemoptysis and some degree of pneumotho- 
rax, hemothorax, or both. If pneumothorax 
is present, sooner or later signs of cutaneous 
emphysema of the chest wall mav appear 
(37). 
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DISCUSSION 


The noteworthy feature in this case was 
the presence of a protruding mass or bulg- 
ing of the anterior chest wall, the size of a 
baseball, in the region of the second and 
third ribs. Tbe mechanism of such a 
crushing injury is interesting and one is 
puzzled to learn the extent of damage to the 
thoracic viscera. The presence of a bron- 
chial fistula was demonstrated by hemopty- 
sis from the third to the fifteenth day until 
it gradually subsided, associated with at- 
tacks of a violent, persisting cough and the 
expectoration of stick} 7 , yellow, tenacious 
material. The fistula and the bulging chest 
mass gave proof of the presence of an open 
pneumothorax and a hemothorax. Emphy- 
sema of the skin or evidences of herno- or 
pneumothorax are positive signs of a frac- 
ture of the ribs (38). The multiple fracture 
of the ribs evidently tore the lungs and pleu- 


ra to such an extent as to cause hemorrhage 
into the pleural cavity, allowing the escape 
of air from the injured lung into the subcu- 
taneous tissues of the right and left neck, 
chest wall, and abdomen. After a lapse of 
six or seven days, the hemorrhage ceased 
and the rent in the lungs became sealed with 
pleural exudate. With laceration of the soft 
tissues of the anterior chest wall, the pleura, 


covered only by skin and a thin layer of su- 
perficial fascia, protruded through the open- 
ing in the chest wall. 

At about the end of the third week I ob- 
served the exact location of the bulging 
mass and the effect upon respiration. (I pre- 
viously had examined the patient several 
times under the fluoroscope and had made 
plates in various positions on each occa- 
sion.) Palpation revealed a distinct hollow 
in the second rib, due to loss of tissue. With 
inspiration, the mass became smaller; after 
expiration it bulged outwards, and was the 
size of a small orange. Fluid was easily de- 
tected in the bulging mass. The contents 
seemed to be a viscid, sticky material and 
compressed, crepitant tissue. 


I ani not able to determine how long the 
lung punctured by a broken rib may pump 
air with every respiration into the tissues, 
although fifteen days after the accident the 
emphysematous air was slowly being ab- 
sorbed and considerably less was present 
than on the day of admission. Since this 
mass was visibly affected by respiration, the 
pertinent question arises: what were the 
layers of tissue comprising this mass? That 
this external chest wall pocket communi- 
cated with the pleural cavity is evident 
from the nature of the phenomena occurring 
during respiration. One attempt at solution 
would explain this pocket as a purely exter- 
nal cavity filled with air and fluid. During 
the height of a full inspiration with the 
lungs completely expanded and the thoracic 
cage increased in volume to accommodate 
the increased lung volume, the external 
chest wall pressure would be sufficient to 
compress the pocket. Conversely, at the 
height of a full expiration, the full compres- 
sion of the thoracic cage and its contents 
would permit complete relaxation upon the 
cavity, which would cause it to bulge. This 
mechanism is fully brought out by Figure 
12 and is applicable to the cause and forma- 
tion of subcutaneous emphysema and pneu- 
mothorax complicating rib fracture. On in- 
spiration, the lung expands and air rushes 
into the pleural cavity; on expiration the 
lung collapses and the rent in the lung tissue 
is closed so that withdrawal of air from the 
pleural cavitv becomes impossible. This 
phenomenon probably occurred within from 
seven to ten days following the accident. 
T] ia t the mass connected with the pleural 
cavity is obvious, in that respiration changed 
its form and size. If no communication of 
the pocket existed with the pleura, no ex- 
pansion and retraction would occur other 
than moderate tension of an expanded chest 

against the wall of the cavity. 

With pyopneumothorax present, the bulge 
essentiallv amounted to a hernia of the lung. 
According to most text-books, hernia of the 
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lung occurs most commonly ' anterolaterally 
in the chest, and there may or may not be a 
layer of parietal pleura. In cases of long 
standing, because of the adhesions to the 
overlying tissues, the hernia may be irre- 
ducible. The hernial sac under discussion, 
however, was readily reduced and held 
in place by a circular cardboard over its ori- 
fice. Lilienthal claims that in true hernia 
only a small amount of lung extrudes and 
strangulation rarely happens as the lung tis- 
sue is so easily compressible (32). To quote 
further: “There is a tendency for the tumor 
to decrease in size during inspiration and 
sometimes to protrude with ordinary expira- 
tion; cough will cause the tumor to become 
tense.” This author, quoting from Sauer- 
bruch, states that, if the reverse phenome- 
non occurs — bulging on inspiration and re- 
traction on expiration — a complication of 
diaphragmatic injury with prolapse of ab- 
dominal viscera into the thorax and out 
through the chest wall may be suspected. 

SUMMARY 

A severe crushing injury of the chest 
complicated by lung hernia, three fluid level 
pockets, pyopneumothorax, and extensive 
subcutaneous emphysema of the chest Avail 
and abdomen resulted in apparent recovery, 
full re-expansion of the lung, and closing 
of the hernial sac without operation. The 
withdrawal of 915 c.c. of pus, followed by 
replacement with an equal amount of air, 
and expectant treatment, Avere sufficient to 
alleviate fully the condition in seven Aveeks 
folloAving the extensive injury. 

Since this Avriting, Ave have received Avord 
that the bulging in the chest Avail has re- 
curred, although the patient is attending 
daily to his duties as an automobile mechan- 
ic. He has promised to pay a visit to his 
physician but has not reported up to the 
present time (March 15, 1932). 1 

‘Patieni wsk a prim m June and appeared in good 

health. I he bulpuip mas> had disappeared entirelv and the 
client, other than the thickened pleura at the npht base 
appeared normal. 
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THE TERMINAL ILEUM, CECUM, AND ASCENDING COLON 
FROM THE STANDPOINT OF THE ROENTGENOLOGIST’ 

By CASSIE BELLE ROSE, M.D., Chicago 


T HIS discussion is based on findings in 
10,000 colon fluoroscopies, studied 
with the clinicians at Presbyterian 
Hospital and Rush Medical College. It is 
my good fortune in x-ray work to be very 
closely associated with the clinicians. Sel- 
dom is a fluoroscopy done without the pres- 
ence of the patient’s attending physician, his 
interne, and often medical students. In case 
the physician cannot be present, he commu- 
nicates with the roentgenologist. We study 
the fluoroscopy and films together and dis- 
cuss the pros and cons of the x-ray findings 
in the light of the patient’s clinical condi- 
tion. This arrangement has been of inesti- 
mable value to patient and doctor. 

PREPARATION of patient for colon 
EXAMINATION 


The psychologic preparation of the pa- 
tient should be stressed. A few words of 
explanation and assurance given to patients, 
particularly to those who are apprehensive, 
before they enter the dark room, help a 
great deal.' The patients relax better and 
are easier to examine. 


Dec. 4, 1931- 


America, 
Nov 30- 


We like to have the bowel emptied by 
the use of one or two one-quart enemas. 
Not less than two hours should elapse after 
the last enema before the fluoroscopy. If the 
patient has diarrhea, no preparation is need- 
ed. Medication which irritates the bowel 
produces spasm and may lead to a faulty 
diagnosis. Proctoscopy should not be done 
less than two hours previous to fluoroscopy, 
because of the air that enters the bowel and 
the relaxation of the anal sphincter which 
occurs. 

TECHNIC 

A barium enema, composed of one part 
of barium sulphate to three parts of water 
warmed to body temperature, and well 
stirred, is the usual contrast medium em- 
ployed in x-ray examination of the colon. 
The enema can is placed three feet above the 
patient; the flow is regulated by a bulldog 
clamp on a soft rubber tube leading to a 
sterilized hard rubber enema tip, three 
inches long. The air is expelled from the 
hose. We tell the patient, “We are going to 
give an enema which we can watch as it 
goes in. If it causes pain, tell us. and we will 

stop it.” 
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We first fluoroscope the chest and abdo- 
men. The enema is then injected slowly, 
under fluoroscopic control, until the colon 
is filled, or until the patient complains of 
pain. If there is pain, we stop the enema or 
decrease the flow by compression of the 
tube, and tell the patient to take deep 
breaths. As the pain subsides, we continue 
the enema, and so on, until barium passes 
into the small bowel, which is our signal 
that the colon is completely filled. If the 
pain does not subside or barium does not 
progress, we stop the injection. Except in 
cases with an obstructive process, the colon 
can usually be filled by a little persistence 
and without much difficulty or distress to 
the patient. As the colon fills, we turn the 
patient to left and right and palpate the ab- 
domen in order to visualize all parts of the 
colon, to uncover or straighten out redun- 
dant loops, to test the mobility and pliability 
of the bowel, and to elicit any areas of ten- 
derness. If there is pain, we try to deter- 
mine if the patient’s typical distress is repro- 
duced; if it is localized to the colon, or is 
increased by the enema or by palpation. 
Any palpable masses are studied in their re- 
lationship to the bowel. We always look 
for an appendix and palpate in this region 
for tenderness. 

Occasionally the examination is by 
means of a barium meal followed through 
the small bowel and colon by repeated fluo- 
roscopic examinations. This method of ex- 
amination is dangerous if the patient has 
clinical signs of obstruction. In this case, 
the patient should be carefully watched and 
given mineral oil by mouth, and enemas as 
necessary. Drastic cathartics or irritating 
enemas should never be given. 

NORMALS AXD VARIATIONS OF NORMAL 

Normally the barium enema passes read- 
ily into the colon and fills it uniformly and 
completely, with little or no pain to the pa- 
tient. Moderate haustral indentations are 
visible along the bowel margin, except in the 


rectum. In my experience, barium passes 
into the terminal ileum in nearly all cases in 
which the cecum can be filled. Occasionally, 
with the colon well filled, no barium passes 
into the small bowel. This finding should 
be checked by barium from above. If noth- 
ing else is found to account for it, either 
roentgenologically or clinically, then the 
fact of valve competency is of no signifi- 
cance. 

During fluoroscopy, one sees many varia- 
tions in length, redundancy, and position of 
the colon, as a whole or in part, even to 
complete transposition (situs inversus). 

Ptosis of the colon, as that of the stom- 
ach, may be so marked, especially in thin 
women, that the greater part of the colon 
appears to lie within the bony pelvis, which 
is normal for that type of individual; or 
the colon normally may extend to or above 
the costal margin in the short, heavy-set 
type of individual. 

The capacity of the colon normally varies 
considerably in different patients. For ex- 
ample, from one to four cjuarts of fluid is 
required to fill the bowel, the average ca- 
pacity being about one and a half quarts. 

These are anomalies, depending either 
upon incomplete embryonic descent and ro- 
tation of the hindgut, or upon the habitus of 
the patient. Human beings vary as much on 
the inside as they do on the outside and 
many variations exist which are well with- 
in the range of normal. 

Of course, malpositions which are patho- 
logic may occur: for example, the projec- 
tion of a loop of bowel into a hernial 
pouch, or displacement by extrinsic pressure, 
as from a large liver or spleen, a big kidney, 
a mesenteric or ovarian cyst, a large fibroid 
or a pregnant uterus, enlarged mesenteric 
glands, etc. 

Although pathologic variation in size or 
position, occurring from adhesions, mem- 
branes, bands, or kinks, is fortunately not 
common, when present, it is of great sig- 
nificance. In my experience, if the colon 
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fills to normal size and has a reasonable 
range of mobility, that is, from two to three 
inches, it has no significant adhesions. Any 
apparent angulation of the colon, which 
looks like a sharp kink, particularly if an 
air bubble is present, should be examined by 
turning the patient, or by manipulation. By 
this means, it is often shown to be only a 
curved segment of normal sized bowel. 

COLON PATHOLOGY 

In this discussion of pathologic changes I 
shall omit the x-ray diagnosis of appendici- 
tis since it is being discussed by another. 

Probably the lesion most easily recognized 
by means of the barium enema is the 
“napkin-ring constriction” of the lumen or 
the irregular filling defect so characteristic 
of carcinoma. The area of the deformity 
corresponds closely to the size of the tumor. 
After the sigmoid, the cecum is the most 
common site of carcinoma of the colon, al- 
though any part of the bowel may be 
involved. 

Case 1. A patient had a filling defect 
about two inches long in the upper end of 
the ascending colon near the hepatic flexure. 
On the first examination the colon filled nor- 
mally up to that point; then the patient 
had great difficulty in retaining the enema 
and the barium did not penetrate further. 
Two days later, on re-check examination, 
barium passed through the area of constric- 
tion, filled the cecum, and some passed into 
tire small bowel. The area of napkin-ring 
deformity did not fill. In addition to tins 
constriction, there was considerable spasm 
associated with the lesion. One of the films 
showed most of the barium cramped out of 
the transverse colon, while on another film 
this region was well filled. Both films re- 
corded the constricting defect. There was a 
tender, palpable mass at the site of the con- 
striction. The clinician stated that the pa- 
tient had been losing weight and that blood 
was found in all stools examined. Consid- 
ering the type of filling defect and the pa- 


tient’s history, carcinoma seemed the most 
probable diagnosis. This was confirmed at 
operation. 

Case 2. Clinically the lesion of this pa- 
tient was diagnosed as carcinoma of the co- 
lon. Prior to surgery, the patient was re- 
ferred to the roentgenologist for the exact 
localization of the lesion. The barium enema 
entered the bowel readily, filled the rectum 
and rectosigmoid normally, and then passed 
through an irregular constriction of the 
sigmoid 3 inches long. Beyond this the rest 
of the colon filled to a little larger than nor- 
mal size to the upper part of the ascending 
colon, where it stopped completely. The 
margin of this obstruction was irregular and 
somewhat pointed at each edge. I wondered 
if this patient could possibly have two car- 
cinomas in the colon, since both defects 
resembled those frequently seen in carci- 
noma. The operation showed a large, defi- 
nite, annular carcinoma at the site of the 
defect in the ascending colon. Gravitation 
metastases produced a compression deform- 
ity of the sigmoid colon, which, when freed 
from this mass, appeared normal. 

Sometimes the filling defect of carcinoma 
is not easily recognized either fluoroscopi- 
callv or on a film, particularly if it is an 
early lesion and of small size. 

Case 3. On fluoroscopy of another pa- 
tient the colon filled well, except that no ba- 
rium passed the. ileocecal valve and the me- 
sial margin of the cecum was somewhat 
concave. Barium. given by mouth passed 
readily through the small bowel and colon 
in normal time. However, there was an ir- 
regularitv of the barium outline in the ce- 
cum at the ileocecal junction and the termi- 
nal inch of the ileum was narrowed. On re- 
viewing films made elsewhere a year pre- 
viouslv, this same deformity was visible, ex- 
cept that it was smaller and a little less defi- 
nite In the vear’s interval, the patient’s 
attacks of pain bad continued and had 
graduallv become worse. The presence of 
a mass the size of a walnut in the right 
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lower quadrant and the rhythmic character 
of the pain, which suggested a small bowel 
obstruction, were the clinician’s reasons for 
requesting an x-ray study of the colon. The 
fact that the same defect was present on 
films made on two examinations a year apart 
was very significant, and, together with the 
history, led to the diagnosis of carcinoma. 
This was confirmed at operation, the cecum 
resected, and a lateral anastomosis done. 

A year post-operatively, barium passed 
readilv into the small bowel at the site of the 
anastomosis. This fact calls our attention to 
deformities of the bowel, which, when seen 
fluoroscopically, should lead the roentgen- 
ologist to inquire as to any previous opera- 
tions. 

Case 4. The patient’s colon filled read- 
ily to normal size throughout. Barium 
passed the ileocecal valve to fill and distend 
the terminal inch of the ileum, and then 
stopped abruptly, with a somewhat irregular 
contour. The film showed, in addition to 
the defect, two air-filled, distended loops of 
small bowel. These findings, which speak 
for an obstructive process in the terminal 
ileum, closely resemble the findings of Case 
3. The history revealed, however, that this 
patient was operated upon five years earlier 
for carcinoma of the uterus, that she had 
been symptom-free until recently when she 
began to have pain and distention in the 
abdomen, and, in the last few days before 
tbe present examination, definite signs of 
intestinal obstruction. Carcinomatosis was 
found at operation, with many nodules in 
the mesentery and peritoneum. Several 
loops of small bowel were adherent to the 
anterior abdominal wall. A band of adhe- 
sions as thick as a finger closely bound the 
terminal ileum, producing obstruction and 
the defect which was seen roentgenologic- 
ally. This band was severed and drainage 
established. The patient died 10 days later. 

Case 5. The patient, a diabetic, was 
roentgenographed because of pain in the 
right lower quadrant, associated with a 


palpable mass and an elevation of tempera- 
ture. Extensive tuberculosis of the left 
lung was evident on a film taken six years 
previously. Formerly there had been many 
tubercle bacilli in the sputum, though re- 
cently the chest condition had seemed less 
active, clinically. 

Fluoroscopically, the barium enema filled 
the colon readily to good size throughout. 
The transverse colon was long and redun- 
dant, the cecum markedly spastic. No ba- 
rium entered the small bowel. There was 
extreme tenderness over the cecum. 

On re-check a few days later, after the 
pain had somewhat subsided, a barium meal 
passed through the small bowel and colon in 
normal time. There was a small area in the 
cecum, near the ileocecal valve, which did 
not fill well. Palpation gave the impression 
that it'was caused by a mass posterior to the 
cecum. This finding remained constant and 
corresponded to the findings noted during 
the previous fluoroscopy. The film taken 
after the barium enema showed a curved de- 
pression on the mesial side of the cecum. 

A tender spastic cecum, in a patient with 
known pulmonary tuberculosis of rather 
long standing, spoke strongly for a tuber- 
culous bowel. An associated mass suggested 
tuberculous glands in the mesentery or peri- 
toneum. Against this diagnosis was the 
rather sudden onset of symptoms, exquisite 
tenderness, and the fact that the mass was 
apparently single and fairly large and glob- 
ular, instead of the multiple, firm, tender 
nodules usually found in tuberculous glands. 

A few days later tbe mass disappeared 
spontaneously, and the patient’s pain and 
temperature subsided. The clinician’s diag- 
nosis was then ovarian cyst, probably a 
corpus luteum cyst, which bad ruptured. 

Case 6. The x-ray film and the fluor- 
oscopic findings of the right side of the 
colon of this patient were almost duplicates 
of those in Case 5. The palpable mass in 
the abdomen was irregular and only moder- 
ately tender. Small firm nodules were pal- 
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pable in the neck, axilla;, and groins. His 
chest film was negative for tuberculosis. 
The hilus shadows were heavy and some- 
what nodular in outline, very suggestive of 
enlarged glands. This 53-year-old man was 
weak, anemic, and had lost 15 pounds in 
weight in the six weeks preceding this 
examination. 

When the x-ray findings of the colon and 
chest were associated with the clinical evi- 
dence, we could rule out both tuberculosis 
and cancer, and diagnose lymphosarcoma. 
X-ray treatment helped temporarily, though 
not for long. As a terminal condition, both 
ureters became occluded by the abdominal 
mass. The diagnosis of lymphosarcoma was 
confirmed both by section of a gland and by 
postmortem examination. 

SPASM 

Spasm, or intermittent contraction and re- 
laxation of the colon, may be sufficient to 
cramp all the barium out of a large segment 
of the bowel. It is usually accompanied by 
considerable pain and marked desire to go 
to stool. In the intervals of relaxation, the 
bowel fills to normal size. Barium usually 
passes into the small bowel somewhat in 
proportion to the degree of spasm. 

Spasm of the right side of the colon may 
be a part of the generalized spasticity of a 
functionally irritable colon, or a toxic colitis. 
Occasionally the spasm occurs in attacks 
with pain so severe as to necessitate mor- 
phine for relief, and so localized as to simu- 
late appendicitis or a kidney or gallstone 
colic. If, however, the patient’s typical pain 
can be reproduced by filling the bowel, and 
we see fluoroscopically that the site of the 
pain is in the position of the colon, and does 
not correspond exactly to the suspected area 
(kidney, gall bladder, etc.), if the genito- 
urinary and gall-bladder films are negative, 
and the history is that of a bowel disturb- 
ance, we have come a long way toward es- 
tablishing the diagnosis. On the other hand. 


spasm may occur only, or chiefly, on the 
right side of the colon, due to intrinsic 
causes, the most usual being tuberculosis or 
amebic dysentery. Likewise, spasm may 
occur reflexly from extrinsic causes, such as 
an inflammatory process of the appendix, 
gall bladder, or kidney, a pelvic or psoas ab- 
scess, pvosalpingitis, or similar conditions. 
The differentiation may be difficult, although 
a correct diagnosis may usually be estab- 
lished by consideration of the history, all 
the clinical and physical findings, and the 
x-ray evidence. 

Case 7. In one case, localized spasm sim- 
ulated the napkin-ring deformity of carci- 
noma. The rest of the colon filled well, but 
neither by palpation, turning the patient, 
having her take deep breaths, nor by intro- 
ducing more barium, could I change the as- 
pect of this deformity. The area was only 
moderately' tender and no mass was palpa- 
ble. Clinically no evidence suggesting carci- 
noma had been found. Both the attending 
physician and I were at a loss to explain this 
finding. We thought the fluoroscopy should 
be re-checked and the clinical evidence re- 
viewed for possible carcinoma. Two days 
later, the examination of the colon showed 
no evidence of this constriction. 

Case 8. The patient was a healthy' look- 
ing man, 50 years old, who complained of 
intermittent diarrhea of five years’ duration. 
The barium enema filled his colon readily 
to good size up to the ascending portion, 
at which point intermittent spasm was seen, 
although there was none elsewhere. The 
patient experienced moderate distress from 
the enema. The film showed a definite, 
irregular constriction of the cecum and 
lower part of the ascending colon, sugges- 
tive of carcinoma. Fluoroscopically', carci- 
noma was easily ruled out because of the in- 
termittent filling and emptying and the ab- 
sence of a palpable mass. The proctoscopic 
examination revealed ulceration in the lower 
bowel and the stools contained motile 
aiuebae. 
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Case 9. In another case, the colon fluor- 
oscopy showed only spasm, yet it helped to 
settle the diagnosis. While in the country, 
a hoy of 8 years had had an acute attack 
of right abdominal pain, with high tempera- 
ture and vomiting, associated with rigidity 
and tenderness in the right lower quadrant. 
A local physician very logically diagnosed 
appendicitis, and advised immediate opera- 
tion. The parents, however, remembered 
several similar previous attacks and hurried- 
ly took the boy to their home physician. The 
hoy was placed in the hospital, and, after a 
few days of rest, plenty of fluids, some 
alkalies, and a light diet, the attack subsided. 
In the meantime the colon was fluoroscoped 
and found negative except for slight spasm, 
mostly on the right side, and some tender- 
ness of the bowel on pressure. The site of 
the recent pain did not correspond exactly 
with the position of the appendix, which 
was well filled and easily movable. This 
ruled out appendicitis. With the favorable 
response to treatment, the pediatrician's 
diagnosis of allergic reaction of the bowel 
was confirmed. 

EXTENSIVE NARROWING OF LUMEN: 

ULCERATIVE COLITIS 

Case 10. Here is a case, first examined 
in 1925, in which the diagnosis can be made 
with a considerable degree of certainty from 
the x-ray examination alone. The descend- 
ing colon and the distal portion of the bowel 
filled as a narrow channel an inch in width. 
There was little evidence of haustral mark- 
ings. The proximal portion of the trans- 
verse and the ascending colon filled to nor- 
mal size. The patient complained of only 
moderately severe distress from the enema. 
The film confirmed the fluoroscopic findings 
and was quite characteristic for an ulcera- 
tive colitis. That diagnosis also fitted the 
clinical evidence of pus and blood in the 
stool and ulcers in the lower bowel, visible 
proctoscopically. 


In spite of treatment, including colos- 
tomy, the condition persisted and pro- 
gressed. A film made in 1928 showed 
marked narrowing of the transverse and de- 
scending portions, with a fair filling of the 
ascending colon. In June, 1931, the colon 
filled almost as soon as the enema was 
started, and a considerable amount of ba- 
rium came out through the colostomy. 
Barium entered the small bowel also. The 
film made at that time showed the lumen of 
the colon to be about the size of a drinking 
straw throughout and very much shortened. 
Clinically, the patient was comfortable, and 
wanted her colostomy repaired. Needless 
to say, this was not done. 

Sometimes there are one or more groups 
of small, rounded areas of decreased density 
in the barium filling which resemble small 
polypoid projections into the lumen of the 
bowel. This condition is due to a papillary 
hyperplasia of the mucous membrane of the 
colon, which develops in the region of a 
chronic inflammation in the bowel wall. 
This condition, which may be extensive or 
localized, is a complication of ulcerative 
colitis. 

Case 11. In this patient, the condition, 
which was present throughout the trans- 
verse and descending portions of the colon, 
was associated with a marked ulcerative 
colitis. We were unable to fill the bowel 
completely because of severe pain and 
spasm. An outstanding clinical feature of 
this case was repeated attacks of severe 
bowel hemorrhage. 

Case 12. Another patient's condition 
clinically strongly simulated a carcinoma. He 
became severely emaciated, weak, and ane- 
mic, and there were pus and blood in the 
stool. A single group of multiple round 
areas of decreased density were seen in the 
lumen of the descending colon, serving to 
differentiate the lesion from carcinoma and 
establish the x-ray diagnosis of localized 
papillary hyperplasia. The rest of the bowel 
filled to somewhat larger than normal size. 
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with a smooth lumen somewhat lacking in 
haustral indentations. The postmortem di- 
agnosis was localized papillary hyperplasia 
in conjunction with ulcerative colitis. 

LESIONS WITHIN THE LUMEN: POLYPS 

Sometimes one finds a single rounded or 
slightly loculated filling defect in the lumen 
of the bowel, which suggests an air bubble 
or a fecal mass. The bowel fills well and is 
pliable except that this same air-bubble typ~ 
of defect is reproduced each time pressure is 
made in that region, or it is seen without 
palpation, if it is large enough. In the 
event that these findings persist on re-check 
examination after enemas, the diagnosis of 
a polyp is practically certain. 

The clinician is usually searching for a 
source of unexplained, persistent, or inter- 
mittent blood in the stool. There may be 
little or no distress. A mass may be palpa- 
ble, or only questionable, or not found until 
after it is localized by x-ray examination. 

Case 13. A polyp is usually localized to 
a certain area; in one case, however, it 
could be pushed along from the cecum to the 
hepatic flexure. Each time we worked it 
up to the hepatic region, it slipped away and 
fell back to the cecum. At operation, there 
was found a polyp on a very long pedicle 
attached close to the ileocecal valve. A 
large polyp located in the cecum may pre- 
vent the reflux of barium into the small 
bowel. 

INTUSSUSCEPTION 

In cases of intussusception, the bowel fills 
normally except that, in the cecal region, 
the barium appears to be displaced by a large 
air bubble which prevents the enema from 
entering the small bowel. This spurious air 
bubble, which is due to the invagination of 
the terminal ileum into the cecum, varies in 
size with the degree of invagination. The 
defect is persistent unless one is fortunate 
enough to reduce the intussusception by 


manipulation, in which case the x-ray find- 
ings return to normal. 

A large polyp in the cecum and intussus- 
ception look remarkably alike roentgenologic- 
ally, and may be confused. With intussus- 
ception, however, there is usually an acute, 
prostrating pain in the right lower quadrant, 
which remarkably simulates appendicitis. 
Intussusception is most often seen in chil- 
dren, although both types of lesions may 
occur in either children or adults. 

DILATATION OF BOWEL LUMEN 

Sometimes the lumen of the large bowel 
is dilated to several times its normal size, 
either in some segment of the bowel, or 
through its entire extent. Such a dilata- 
tion occurs in the congenital idiopathic con- 
dition known as megacolon, or Hirsch- 
sprung’s disease. In the localized type, the 
dilatation, which roentgenologically is usual- 
ly' an abrupt change from the normal size, 
is most often in the left or distal portion of 
the colon. Barium is usually retained in this 
segment after it is evacuated from the rest 
of the bowel. In very' severe grades of this 
disease the dilatation may' involve the entire 
large bowel. 

The dilatation of an atonic bowel, such 
as is sometimes seen in aged or debilitated 
patients, or those addicted to the enema 
habit excessively', is not, as a rule, so marked 
as in megacolon. Although generalized, the 
dilatation is more pronounced in the prox- 
imal part of the colon, especially the cecum 
and ascending colon. The bowel usually 
will empty fairly well. The normally large 
bowel, sometimes seen even in children, 
usually has good muscle tone and will empty 
readily'. In each case the history' and clin- 
ical findings are of importance in establish- 
ing a correct diagnosis. 

Case 14- The patient, a young man, 
stated that his bowel movements had been 
infrequent since childhood, and that for sev- 
eral y'ears preceding the present examina- 
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tion, he had taken an enema of 10 quarts of 
water about once a week, and had thus suc- 
ceeded in obtaining a bowel movement. His 
original film was a 10 X 12 one, and, there- 
fore, the diameter of this air-filled segment 
of the bowel shown on it must have been at 
least eight inches. 

LESIONS PROJECTING BEYOND BOWEL 
MARGIN : DIVERTICULA 

Occasionally, on filling the bowel of a pa- 
tient 40 years old or over, a small round 
shadow projects beyond the bowel margin, 
either with or without a pedicle. Its size 
may vary from that of a pinhead up to 2 
cm., rarely more. It is a diverticulum. 
Diverticula, which are usually multiple, are 
most often located in the sigmoid, or are 
more numerous there if they extend to other 
parts of the bowel. Occasionally, divertic- 
ula are limited to the right half of the colon, 
or a single diverticulum may be present near 
the hepatic flexure. Diverticula often re- 
main filled with the opaque material for a 
considerable time after it passes out of the 
rest of the bowel. This may lead to confu- 
sion, and necessitate differentiation from 
other conditions, such as barium retained in 
contracted haustra, stones in the gall bladder 
or urinary tract, phleboliths, or calcification 
of mesenteric glands, psoas abscess, fibroids, 
or ovary. The differentiation is usually 
made by filling the bowel, visualizing the 
diverticulum, and pushing it away from the 
area in question. 

INFREQUENT OR UNUSUAL CONDITIONS 

One must always be on the lookout for 
rare or unusual conditions. Foreign bodies 
are sometimes a cause of abdominal pain 
or of obstructive symptoms, especially in 
children, since they arc so apt to swallow 
coins, small toys, etc. Adults sometimes 
swallow a foreign body or, unfortunately, 
a foreign body may be left in the abdomen 


at operation, or introduced at the time of an 
injury, such as an automobile accident. 

The pain of pneumonia, especially in chil- 
dren, may be referred to the right side; it 
may simulate appendicitis, or gall-bladder 
or kidney-stone colic, or, more rarely, some 
other intra-abdominal condition. A chest 
film should not be forgotten; it will help 
wonderfully in clearing the diagnosis. 

Lesions in a right-sided sigmoid, or an 
anomalous position of the cecum, may cause 
much confusion of the clinical picture. This 
is easily cleared up by a colon fluoroscopy. 

THE USE OF THE COLON EXAMINATION IN 
DIFFERENTIAL DIAGNOSIS 

A colon fluoroscopy often aids in the 
diagnosis of lesions outside of the bowel. 

Case 15. A film of the patient’s genito- 
urinary tract showed a small dense shadow 
in the line of the right ureter. This 
shadow was unusually round for a urinary 
stone, and not quite uniformly dense. A 
colon fluoroscopy showed multiple diver- 
ticula, one of which corresponded exactly to 
the position of the small shadow in question. 
We found that stomach fluoroscopy had 
been done two months previously, and that a 
film of the abdomen, taken prior to the 
stomach examination, did not show the 
shadow in question. Evidently this shadow 
was due to barium retained in a small diver- 
ticulum for a period of two months. 

Case 16. A patient came to the hospital 
with urinary bleeding and a large, nodular, 
slightly tender mass in the right upper quad- 
rant. What was the mass? Fluoroscopy 
of the colon showed that the hepatic flexure 
was markedly displaced downward and for- 
ward. Firm, rather deep, pressure was 
needed before the barium in the colon was 
displaced by compression against the mass. 
This spoke for kidney enlargement. A 
compression defect of the barium is obtained 
by very light palpation in the case of liver 
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enlargement, because of its more anterior 
location. Bilateral pvelograms showed an 
irregular, bizarre filling of the right and a 
somewhat enlarged left, although the latter 
might almost be considered within the range 
of normal. The right pyelogram indicated 
a polycystic kidney, but, since the left side 
did not show a similar type of deformity, 
tumor could not be ruled out in the face of 
the urinary bleeding. Therefore, the patient 
was explored. The condition proved to be 
a bilateral congenital polycystic kidney, 
which, of course, saved the right kidney 
from removal. 

Case 17. This patient's cystogram 
showed two large rounded shadows in the 
lower abdomen, one anterior, trabeculated, 
and evidently the bladder, the other poste- 
rior, smooth-margined, and larger than the 
bladder shadow. The differentiation be- 
tween an unusually large diverticulum of 
the bladder and a rectovesical fistula, 
through which the solution had passed into 
the colon, was necessary. A colon fluor- 
oscopy in conjunction with the cystogram 
showed the colon separate from either of the 
rounded shadows in question. This enor- 
mous bladder diverticulum was later re- 
moved. 

Case 18. A female patient, 55 years of 
age, complained of severe pain in the pelvis 
and right leg. A hard mass was palpable 
on the right side of the pelvis, extending 
upward higher than the finger could reach, 
and apparently fixed to the bone. A film 
of the pelvis showed bone destruction in the 
right ischium and the inferior ramus of the 
pubis. A colon fluoroscopy demonstrated 
that this tumor (inoperable) did not arise 
from the large bowel. Biopsy sections 
showed it to be a small round-cell sarcoma. 
Treatment by radium and x-ray was given, 
the bone recalcified, and the patient is still 
living and well, now nine years later. 

Case 19- A middle aged, very heavy 
woman was brought to the hospital with 
severe colicky pain in the right upper quad- 


rant, strongly suggesting gall-bladder dis- 
ease. On the plain film there was seen a 
large annular shadow high on the right side 
in the gall-bladder position, more sharply 
defined on the postero-anterior view. In 
my opinion, it was undoubtedly a gallstone. 
Cholecystography was not done. At opera- 
tion, a small contracted gall bladder, bedded 
in dense adhesions, was found and removed. 
It contained no stone, and the surgeon felt 
no calcareous mass in this vicinity. 

The shadow in question was so typical for 
a gallstone that I asked permission to exam- 
ine the patient again. Three days after the 
operation, the patient, who had been doing 
nicely, began to have gas distention of the 
abdomen to such a degree that intestinal ob- 
struction of high grade was evident. The 
surgeon requested a colon fluoroscopy to 
locate the site of obstruction, but I sug- 
gested a plain film of the abdomen first. 
This showed that the same annular shadow 
was now located in the right lower quadrant 
and that there was an enormous gas disten- 
tion of the small bowel. 

Now it was easy to reconstruct the his- 
tory. After perforation by a stone the size 
of an English walnut, the gall bladder had 
contracted to the size of a man’s thumb. 
The operative manipulation freed the stone 
from its bed of adhesions, which were so 
dense that the stone was not felt; in the 
three-day interval it had progressed to the 
terminal ileum, and was blocked by the ileo- 
cecal valve. The intestinal obstruction was 
relieved, and the diagnosis confirmed by the 
removal of the stone. 

SUMMARY 

With the exception of surgery, the x-ray 
is the only means to determine the exact 
position, size, and configuration of the ter- 
minal ileum, cecum, and ascending colon. 
With the aid of the x-ray. it is easy to say 
whether there is a constant filling defect, as 
in carcinoma, or one which is intermittent, 
as in spasm; whether there is a projecting 
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deformity, as a diverticulum, an infringe- 
ment upon the lumen from a lesion within 
it, as from a polyp or intussusception, or a 
compression deformity from an extrinsic 
mass. These conditions may be difficult or 
impossible to determine clinically. 

The x-ray is of great value as confirma- 
tory evidence, and to determine the exact 
size and position of lesions which may be 
diagnosed clinically. Carcinoma and ulcera- 
tive colitis are outstanding examples. 


There is also a large group of cases in 
which the diagnosis is inconclusive either 
from the roentgenologic or clinical evidence 
alone, but which may be correctly diagnosed 
by close association of both types of evi- 
dence ; for example, whether spasm is due to 
intrinsic, extrinsic, or reflex causes ; the rea- 
son for compression deformities, etc. 

Close co-operation between the roentgen- 
ologist and the clinician insures the best re- 
sult for the patient. 


BILATERAL DIAPHRAGMATIC HERNIA 1 
Bv ERNST A. MAY, M.D., Newark, New Jersey 
From the Department of Roentgenology, St. Mary’s Hospital, of Orange, New Jersey 


T HE ever increasing number of publi- 
cations on diaphragmatic hernia is evi- 
dence that the condition is not so rare 
as has been thought heretofore. In the pre- 
roentgen era, a hernia of the diaphragm was 
seldom diagnosed as such while the patient 
was alive. The first two cases, which Am- 
broise Pare described in 1610, were found 
at autopsy. In 1790, two others were re- 
ported by Petit, one of eventration and one 
of hernia. In 1829, Cttrveilliers distin- 
guished between congenital and acquired 
diaphragmatic hernia. The hernia may be 
true or false, depending upon whether or 
not its contents are wrapped in a peritoneal 
sac. Of the 635 cases gathered by Eppinger, 
in 1911, from the entire literature, only a 
few were diagnosed during the life of the 
patient. Gradually the roentgen examina- 
tion took first place in the diagnosis. In 
1924, Moore and Kirklin estimated the 
number of described cases at 1,200. Up to 
this time only 20 cases had been diagnosed 
at the Mayo Clinic, a number which, six 
years later, had increased to 110. Similar 
reports are made by Mealy, Morrison. Aker- 
lund, Hedblom. LeWald, and many others. 

before the Katliological Society of Xorth America 
at the Seventeenth Annual Mcctinq, at St. Louts Xov. 30- 
Pec. 4, 1931. 


While Quenu, in 1921, considered the 
hernia at the hiatus esophagi as extremely 
rare, Moore and Kirklin, Akerlund, Morri- 
son, Ritvo and others found this to be the 
most common type. Other sites at which a 
hernia may occur are the trigonum costo- 
sternal (foramen Morgagni), the trigonum 
costolumbale (foramen Bockdalecki), the 
foramen quadrilaterum, and the foramen 
nervi svmpatici. It is more common on the 
left than on the right side. Of the 635 cases 
reported by Eppinger, only nine were on the 
right side. It appears that the large bloc of 
the liver prevents the formation of a hernia. 
However, Reich, in three of his cases, has 
shown that parts of the liver may form the 
contents of a diaphragmatic hernia. More 
frequently, the sac of a hernia contains 
stomach, intestines, omentum, or a combina- 
tion of these. The sac may he small and 
may, in certain positions of the patient, re- 
duce itself automatically. It may be found 
only by placing the patient in certain posi- 
tions. However, it may reach large dimen- 
sions and fill the entire side of the chest. 

The parasternal type of congenital dia- 
phragmatic hernia is very rare. Woolsev 
found one case of hernia of the left, and 
Siehhnann one case of the right, foramen 
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Fig. 1. The upper margins of the hernias, which 
are separated by the mediastinum, are marked by 
arrows. To the right of the heart, as well as to the 
left, traces of barium and gas in the bowels may be 
seen. Notice the gas bubble in the cardiac por- 
tion of the stomach. The diaphragm is distinct on 
both sides. 

Morgagni. Hedblom gathered six cases. All 
these, as well as all cases of diaphragmatic 
hernia heretofore described, have been uni- 
lateral. There is no case of bilateral hernia 
of the diaphragm previously described in the 
literature. 

CASE REPORT 

Miss McG — , aged 60 years, a business 
woman. Since the onset of her periods, the 
patient had suffered from dysmenorrhea. 
Up to 1912, she had never been sick or had 
any injury or accident, but in that year she 
was operated on for a huge uterine fibroid, 
which weighed 28 pounds. Before, and 
after this, she passed three examinations for 
life insurance. After the operation, she be- 
gan to complain of continuous gas pains and 
of occasional severe attacks of cramps in the 
abdomen and chest, whenever the bowels be- 
came only slightly constipated, and a grad- 
ually increasing shortness of breath, with a 
sense of exhaustion after the least exercise. 
Bending forward was an especially great ef- 


fort for her. By keeping the bowels in good 
condition and avoiding exercise, she man- 
aged to keep comfortable and to pursue her 
vocation. One of her occasional attacks 
brought her to her physician, who sent her 
to St. Maiw’s Hospital to be roentgeno- 
graphed. 

Examination revealed a well nourished 
patient, white, weight 175 pounds, blood 
pressure 162/98. There was no cyanosis. 
The chest expansion was from 40.5 to 41.5 
inches. There was a slight venous marking 
in the region of the sternum. At the third 
rib anteriorly on the left side, the normal 
sounds of the lung changed to flatness. The 
same condition was found on the right side, 
beginning 0.5 inch lower. Posteriorly, the 
normal sounds extended to the eleventh rib 
on the left side and to the tenth rib on the 
right. Auscultation revealed normal breath- 
ing on both sides down to the fourth rib an- 
teriorly, and over the entire lung fields pos- 
teriorly. Sounds of regurgitation could be 
heard over the areas of flatness, especially 
when the patient changed her position. The 
heart sounds were normal. The heart bor- 
ders could not be outlined, nor the apex 
beat felt. The abdomen was soft and not dis- 
tended. A scar extended from the navel to 
the symphysis. The liver was soft;, its edge, 
which was felt about one inch below the 
costal margin, moved readily with respira- 
tion. There was pronounced tenderness in 
the entire epigastric region. 

Under the fluoroscope the upper lung 
fields appeared clear. From the third rib 
down, a shadow which occupied the ante- 
rior part of the chest and included the heart, 
was superimposed upon both lung shadows. 
Its upper margin, which was very distinct, 
moved slightly with respiration. Posteriorly 
it was easily distinguished from the lung 
tissue on both sides, M itliin the shadow, 
which was otherwise uniform in character, 
on both sides one saw the shadows of g as 
bubbles, as well as those of the barium parti- 
cles from the meal which the patient had had 
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Fig 3. In this lateral view, both 
infra- and supra-diaphragmatic 
portions of the stomach can be 
clearly seen, together with both 
loops of the colon. The total ex- 
tension of both hernias is marked 
by a large shadow which wraps 
around both colon and stomach. 


Fig. 4. The stomach filled, 
showing infra- and supra-dia- 
phragmatic portions. Both left 
and right loops of the colon in the 
chest are also visible. 


Fig. 2. After passing through a 
normal esophagus, the barium fills 
the stomach by travelling from 
the cardia toward the sternum un- 
derneath the diaphragm. It then 
turns upward into the chest cav- 
ity and goes straight downward 
and medially toward the pylorus. 
The latter is in a normal posi- 
tion, and forces the barium to 
make again a turn upward to en- 
ter the duodenum. 


six hours before. The diaphragm could be 
clearly distinguished, being lower on the left 
side than on the right. The posterior part 
of the diaphragm, being next to lung tissue, 
was clearest. It moved with respiration. 
With the patient in the Trendelenburg posi- 
tion, the size of the mass did not change, nor 
was there any considerable change seen with 
the Mueller or Valsalva tests. 

A barium meal given to the patient (Figs. 
1. 2. 3, and 4) revealed a normal esophagus. 
The cardia contained a gas bubble. The ba- 
rium appeared to remain there for a short 
time, but, when the patient was placed in a 
lateral position, one saw the barium travel 
forward and medially along the lower sur- 
face of the diaphragm until it reached the 
anterior chest wall. There it made a sharp 
turn upward, penetrating through an aper- 
ture in the left sternocostal attachment of 
the diaphragm into the chest cavity on the 
left side. It remained in this location for a 
considerable length of time. Finallv small 
portions traveled in a straight line down- 


ward and medially to a point which corre- 
sponded to the position of the pylorus, to 
the right of the median line. To pass 
through the pylorus, it made another sharp 
turn upward, entering the apparently normal 
duodenal cap, and passing through the duo- 
denum into the jejunum. The bulk of the 
barium remained in the cardiac and supra- 
diaphragmatic portions of the stomach, giv- 
ing the impression of a dumb-bell. 

After six hours, the small intestines were 
in normal position, the stomach was empty, 
and the head of the barium column bad 
reached the middle of the transverse colon. 
The ascending colon rose straight upward 
and medially to an aperture in the right 
sternocostal attachment of the diaphragm, at 
which point it was bent like a water hose 
over a sharp edge. In the right chest, it 
formed a loop, returned to the aperture in 
the diaphragm, turned again 360° around 
the sternal attachment of the diaphragm into 
the left chest, formed a loop around the 
stomach, and then re-entered the abdominal 
cavity, to continue into the pelvis in a nor- 
mal manner as the descending colon. The 
barium enema flowed freely and without 
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Fig- a. Anteroposterior view after a barium en- 
ema, with the barium meal in the stomach. The 
loops of the ascending and descending colon corre- 
spond to the holes in the diaphragm at the level of 
the eleventh dorsal vertebra. The loop in the trans- 
verse colon has pushed the sternal portion of the 
diaphragm upward to a point opposite the upper 
margin of the tenth dorsal vertebra. 

stopping at any of the three sharp turns 
through the hernial rings. The impression 
was that all the organs were fixed in posi- 
tion in the apertures of the diaphragm. 
Neither the Mueller nor V alsalva tests in the 
upright, horizontal, or Trendelenburg posi- 
tions was able to produce a change in posi- 
tion of the stomach or colon (Figs. 5, 6, 7, 
and 8). 

As the colon and stomach did not entirely 
fill out the supradiaphragmatic shadows, it 
was concluded that the omentum was also a 
part of the contents in the hernial sacs. The 
sternal portion of the diaphragm was ap- 
parently a narrow strip of muscle, which, 
due to the increased abdominal pressure on 
the transverse colon, had been pulled some- 
what upward. There was no evidence that 
the liver or the small intestines had pene- 
trated into the chest. The heart always lies 
posterior to the two loops of the colon. It 


had not moved to either side, but appeared 
to be pushed back slightly. After evacuation 
of the enema, only a small residue of bari- 
um was distributed throughout the colon. 

COMMENT 

The patient did not give any history of 
an accident, which led to the conclusion that 
the hernia was a congenital defect. After 
the removal of the huge fibroid tumor, the 
previously well balanced arrangement suf- 
fered the loss of its support. The ascending 
and descending colon started to pull down- 
ward, and thus produced a sharper turn 
around the rings in the diaphragm, with 
symptoms of stricture whenever the patient 
inclined toward constipation. The symp- 
toms of shortness of breath are easily ex- 
plained by the fact that the colon interfered 
with the closely adjacent heart. Healv’s syn- 
drome of substernal pain, regurgitation 
when in the supine position, dyspnea, and 
vague stomach distress is also present in this 
case. Contrary to Healy’s findings, this pa- 
tient had considerable pain in the epigastri- 
um. There were no complaints of vomiting 
or hyperacidity. A gas bubble in the cardiac 
portion of the stomach was always present, 
which is contrary to Le Wald's experience, 
who found it absent in cases of diaphrag- 
matic hernia with involvement of the stom- 
ach. This is explained by the long course 
the barium took under the diaphragm, con- 
trarv to that in hernia of the esophageal 
hiatus or other posterior hernias, in which 
the stomach turns directly upward 

It was most interesting to observe the ex- 
cursions of the diaphragm and of the upper 
margins of the hernias. ith normal respi- 
ration. the hernias showed almost no excur- 
sion, and the posterior half of th e dia- 
phragm moved slowly and equally up and 
down Most of the breathing was done with 
the muscles of the thorax. \\ ith inspiration, 
the shadow of the hernias seemed to grow 
larger, as the receding diaphragm allowed 



MAY: BILATERAL DIAPHRAGMATIC HERNIA 


279 


the basic part of the hernias to be exposed. 
This phenomenon, which became more prom- 
inent with deeper inspiration, could best 
be seen when using the Mueller test on the 
patient. This test consists of a forced in- 
spiration. which is suddenly stopped by let- 
ting the patient close the glottis while he is 
still trying to inhale. The diaphragm will de- 
scend to an extreme position, and the hernia, 
through the flattening out of the diaphragm, 
as well as through the increased negative 
pressure in the chest, will appear larger. Be- 
sides, the increased negative pressure may 
aspirate an additional amount of contents 
from the abdomen. By this method one suc- 
cessfully can demonstrate hernias which un- 
der ordinary circumstances would escape the 
eye of the examiner, due to being too small 
or to having been spontaneously reduced in 
the position observed. 

The Trendelenburg position, in which the 
patient is to be placed in order to increase 
the pressure of the abdominal organs upon 
the diaphragm, is indispensable in the ex- 
amination for diaphragmatic hernia, with 
and without the Mueller and Valsalva tests. 
The Valsalva test is not so useful as the 
Mueller test, but it aids considerably in 
making a differential diagnosis. After a 
deep inspiration the patient closes the glottis 
and tries to make a forced expiration, re- 
sulting in an upward motion of the dia- 
phragm. If there is an abdominal type of 
breathing, as in males, the increased abdomi- 
nal pressure, which may be higher than that 
of the thorax, may drive abdominal organs 
or parts of them through the locus minoris 
resistentijc of the diaphragm into the sac of 
the hernia. But, if the pressure of the tho- 
rax plus that of the diaphragm is higher 
than the abdominal pressure, as in the tho- 
racic breathing of females, the hernia may be 
reduced or may disappear entirely, unless 
adhesions hold it in position. Both tests may 
be employed with success for differential 
diagnosis of hernia and pleuritic adhesions, 
encapsulated pleuritic exudates, and so on. 
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Fig. 6. Cross-section through the diaphragm show- 
ing the hernial rings in the left and right foramina 
Morgagni. 


In cases of unilateral hernia, there is a 
paradoxical upward motion of the dia- 
phragm, as well as of the sac, at the begin- 
ning of the inspiration. The motion of the 
hernia is imaginary only insofar as the dia- 
phragm recedes and allows one to visualize 
more of the base of the sac. Before entering 
upon the downward motion, the diseased 
side will go up and, with it, the hernia. The 
reason for this is that the function of the 
perforated side is not so good as that of the 
normal side. The excursions of the normal 
side, therefore, are greater. With beginning 
inspiration, the pressure of the normal side 
and of the abdomen will be transferred to the 
weaker side. It will push the latter upward 
until it has gained strength enough to over- 
come this pressure and to join with the nor- 
mal side in its downward motion. Natural- 
ly, this phenomenon is more evident in the 
abdominal type of breathing, and, for this 
reason, the sex of the patient, in some cases, 
governs the findings. 

In our case, the above mentioned tests 
could not be demonstrated as clearly as in 
others, as the hernia was bilateral. The 
tests brought out very clearly that the sacs 
of the two hernias were fixed in position, 
together with their contents. Neither the 
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Fig- 7. Right oblique view, showing the extent of 
both hernias. The posterior portion of the dia- 
phragm is intact. 



Fig. 8. Left oblique view. The shadow of the left 
hernia may be seen separated from that on the 
right. The sacs contain parts of other abdominal 
organs, as well as the colon. 


upright, horizontal, nor Trendelenburg posi- 
tions changed their size or shape. 

TREATMENT 

Though the possibility of intestinal ob- 
struction is present, it is rather small, con- 
sidering the patient has always had this con- 
dition. She refuses an}' kind of surgery, so 
that a pneumoperitoneum has not been un- 
dertaken. Therefore, the treatment should 
consist of general medication to prevent con- 
stipation. The meals should be small and 
frequent, nor should the patient take stren- 
uous exercises. If she follows these few 
rules, there is no reason to believe that the 
condition should shorten her life or cause 
greater distress. 


SUMMARY 

1. Diaphragmatic hernia is more fre- 
quent than is generally believed. 

2. A case of bilateral diaphragmatic 
hernia through the left and right foramina 


Morgagni is reported. This the author be- 
lieves to be the only case on record. 

3. In addition to the Trendelenburg po- 
sition, the Mueller and Valsalva tests are 
recommended as valuable aids to the diag- 
nosis of diaphragmatic hernia. 

4. A short review of the literature is 
offered. 
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DISCUSSION. 

Dr. G. E. PrAHLER (Philadelphia, Pa.): 
These cases, which must be veiy rare, are of 
more than mere inquisitive interest. Review 
of them will often help us, if we should have 
such cases presented to us, to avoid making 
some serious mistake. A patient suffering 
from this lesion may have either serious ab- 
dominal or thoracic symptoms. It would be 
very easy with a hasty or careless examina- 
tion, either physical or roentgenographic, to 
make a wrong diagnosis and get into grave 
difficulties. Therefore, when a case such as 
this is brought to our attention, it makes us 
all a little bit more alert. 

I will illustrate what I have in mind. About 
ten days or two weeks ago, a patient was sent 
to Dr. Gabriel Tucker at the Graduate Hospi- 
tal, in Philadelphia, for the removal of a for- 
eign body in the lung. A roentgen-ray ex- 
amination had been made, and the patient had 
been studied elsewhere, but Dr. Tucker is 
especially particular about having roentgeno- 
graphic examinations carefully made before 
he will undertake a bronchoscopy. 


When we studied this patient, instead of 
finding a foreign body in the left lung — which 
was diagnosed, and which Dr. Tucker was ex- 
pected to remove — we found a total absence of 
the left side of the diaphragm, with the large 
and small intestines filling most of the left 
lung area. The stomach was down in the ab- 
domen. The patient had thoracic symptoms. 
This 12-year-old child had gone these 12 years 
without having any serious symptoms. 

It is remarkable how many patients with 
these congenital defects, exemplified by the 
case reported by Dr. May, as well as those 
reported by others, go through a long life, 
sometimes reaching old age, before anybody 
even suspects this very serious defect. Most 
of us think we could not live with this lesion. 
In general, I think that, when we find these 
conditions, we must not interfere too much 
with Nature’s method of dealing with our 
problems. When we do, we will perhaps add 
to the difficulties rather than lessen them. 

Dr. May (closing) : Diaphragmatic hernia 
is not so rare as we have all thought it was. 
It creates symptoms which might represent 
almost anything. To find a small diaphrag- 
matic hernia might solve much trouble for 
which the patient comes to his physician. It 
may possibly be operated upon, and the patient 
cured ; but it is difficult sometimes to find the 
hernia unless we look for it. Just as we 
look for gastric ulcer, or for any other ab- 
dominal or chest condition, we should always, 
with every gastro-intestinal and chest exami- 
nation, think of the possibility' of diaphrag- 
matic hernia. 



THE SIGNIFICANCE OF THE RADIOLOGIC FINDINGS IN LOW 

BACK PAIN 

A REVIEW OF 500 CASES 

By WALLACE DUNCAN, M.D., Cleveland Clinic, Cleveland, Ohio 


IT first glance it might appear to be 
sheer presumption for one primarily 
interested in orthopedic surgery to 
attempt an evaluation of the radiologic 
findings in a group of patients complaining 
of low back pain, but it is quite evident that 
the merit and the significance of this pro- 
cedure are determined by the clinical appli- 
cation of the facts elicited by roentgeno- 
graphic examination. 

When one considers that the radiologist 
at one time or another reviews the roentgen 
plates of virtually ever}- one of these pa- 
tients during the course of his or her dis- 
ability, it would seem perfectly logical to 
present before this organization the findings 
elicited in the review of a rather large 
group of cases. The records of 500 consecu- 
tive patients presenting themselves in the 
department of orthopedic surgery with the 
predominating complaint of distress of one 
or another type in the lower back have been 
reviewed. No attempt has been made to ap- 
proach the situation with preconceived ideas 
about the findings anticipated, other than 
those that are bound to be impressed upon 
one as the result of repeated clinical obser- 
vations. 

Doubtless every radiologist on many oc- 
casions is asked by the clinician for his 
opinion as to whether or not what is seen 
is sufficient to produce symptoms varying 
greatly in degree and character in different 
individuals. Consequently one feels justi- 
fied in mentioning certain phases of the 
problem of low back pain which bear out 
certain fundamental beliefs. Can anyone 
with any degree of certainty or justification 
voice any opinion upon the status of any 
case from the mere radiologic aspect, except 
in certain patients manifesting definite de- 


structive lesions? Is the clinician always 
within the realm of certainty when he feels 
that the hypertrophic changes in the lumbar 
spine or the sacralization of the fifth lumbar 
transverse process are the agents productive 
of a patient’s backache? No more striking 
demonstration of the futility of haphazard 
investigation and opinion can be found than 
in the woman, aged 35, whose lumbar spine 
on roentgenologic examination reveals noth- 
ing pathologic and yet who is markedly in- 
capacitated for her household duties. Like- 
wise the radiologic findings are of little 
clinical significance in the case of the man 
of 65 who presents himself because of uri- 
nary difficulties, whereupon examination of 
the genito-urinary tract reveals hyper- 
trophic changes of marked degree in the 
lumbar spine, yet the patient has never 
known the meaning of backache or lumbago. 

The statement to follow may be at abso- 
lute variance with the opinion of many, but 
nevertheless it is the outgrowth of the care- 
ful clinical investigation of a large number 
of such persons in ever)’- walk of life. Un- 
questionably first in order of importance 
stands the accurate recording of facts from 
the inception of the patient’s complaint. 
Secondly, and of almost equal importance, is 
the general physical examination to include 
comprehensive investigation of possible 
foci of infection and the analysis of body 
habitus. The relegation of roentgenographic 
examination to a minor position is in no 
way intended to minimize the importance 
of and the necessity for x-ray investiga- 
tion. but rather to stress those features of 
the problem which are so frequently thrown 
into the discard and overshadowed because 
of a radiographic report revealing a depart- 
ure from normal which mar liar e no bearing 
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whatever upon the symptoms. The neces- 
sity for radiologic study is manifested by 
the fact that each of these patients and all 
others with similar disability are routinely 
examined in the radiologic department; yet 
if the history and physical examination were 
relegated to second place, there would be no 
criteria for judgment in the large group of 
patients suffering from low back pain, in 
whose x-ray plates no evidence of pathologic 
change is found. It is obvious that the pure- 
ly clinical aspect of the situation can not be 
ignored and if the study of these patients is 
carried out in an intelligent and comprehen- 
sive manner, the basis of their symptoms can 
be determined as accurately, if not with even 
greater certainty, than in the majority of 
intra-abdominal and intrathoracic abnormal- 
ities. The significance of all findings can be 
determined, just as in the solution of the 
problem of the chronic arthritic patient, only 
by the co-operation and the collaboration of 
the radiologist, the nose and throat spe- 
cialist, the dentist, the gynecologist, the 
genito-urinary surgeon, the neurologist, and 
the orthopedist. 

In this discussion I can not deal in detail 
with the therapeutic phases of the situation, 
but here again it has been demonstrated that 
haphazard methods of approach both on the 
part of the physician and the patient are 
productive of disappointment and the dis- 
crediting in the minds of both of therapeutic 
measures basically sound, if properly ap- 
plied. The results obtained do not depend 
more upon the accuracy of diagnosis or 
upon the conscientiousness with which the 
treatment is pressed than upon the co-opera- 
tion of the patient in adopting the treatment 
indicated. End-results depend upon the 
status of the patient, his economic limita- 
tions, his intelligence, and his industrv. 

As to the types of disability presented in 
this analysis, I shall refer, first, to that per- 
son so frequently encountered and best ex- 
emplified by the younger woman, possiblv 
of asthenic type, who may or mav not have 


had backache since adolescence. She com- 
monly develops an ache in the lower back 
on getting about after delivery of a child. 
This patient gets up in the morning feeling 
absolutely free from her discomfort. She 
never has any stiffness in the lower back on 
bending over or on turning in bed. As the 
day wears on, her backache develops and 
to secure relief she may be forced to sit 
down, or even to lie down, with her hand or 
a pillow placed beneath the small of the 
back. She has become wedded to a corset 
because her “back would break” if she did 
not wear it. During her menstrual period 
her symptoms are much worse. This is the 
classical history of the patient, who, on ex- 
amination, shows a more marked hollowing 
of the lower back than normal, free move- 
ment in all directions, with the production 
of her typical discomfort on hyperextension 
of the spine, and tenderness on pressure over 
the lumbosacral joints and the lower lumbar 
spinous processes. This patient has bad pos- 
ture — a mechanically defective back — a gen- 
uine disability, in many cases highly inca- 
pacitating. 

In the group of 500 cases, about 170 
cases, or 34 per cent, fall primarily into this 
category. Of these, 78 per cent were fe- 
males, and an anomaly of the lumbosacral 
region was recognized once in every 15 
cases. In two-thirds of these patients the 
roentgenograms were reported as negative, 
while the other third showed some variance 
from normal, either a sacralization of the 
fifth or sixth lumbar transverse process, 
mild arthritic changes, or a slight scoliosis 
to one or the other side. These plates were 
all taken in the recumbent position. With 
this evidence, there is no contra-indication to 
the institution of physical therapeutic meas- 
ures. In this group, the confirmatorv role 
of the roentgenogram in ruling out destruc- 
tive lesions, in determining whether or not 
contra-indications to certain forms of ther- 
apy exist, is doubtless the greatest indication 
for further radiologic investigation. 
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The question might he raised as to 
whether any benefit accrues from the sub- 
stantiation contributed by the roentgeno- 
graphic findings. In no case in this group 
did the x-ray findings materially influence 
the therapy instituted, but they substantiated 
the rationale of the treatment Lateral 
plates, particularly of the lumbosacral re- 
gion. taken in the erect position, contributed 
even more to the accurate analysis of the 
clinical picture. It is in this type of patient 
that nothing supplants the regimen of ade- 
quate rest, the avoidance of fatigue, the 
elimination of focal infection, the adoption 
of a sane dietetic routine, the application of 
heat locally, massage, instruction in muscle 
re-education, with the correction of mechan- 
ical defects, and, in a fairly high proportion 
of cases, the adoption of a brace or corset. 
Pelvic inflammatory disease has been found 
to be a rare cause of this type of disability: 
Focal infection was present in 73 per cent 
of these patients and prostatic infection was 
looked upon as a factor in 11 of the male 
patients ; syphilis was present in 5 cases. 

Every one is familiar with the group of 
patients typified by the short, thick-set man 
who has done heavy work and who from 
his early thirties may have been subject to 
recurrent attacks of lumbago, with periods 
of perfect freedom between attacks. As 
time goes on, he commences to have stiffness 
on bending over in the morning, with the 
disappearance of discomfort on so-called 
“limbering up.” Toward the end of the day, 
on arising from a chair, discomfort and 
stiffness are again in evidence. Some me- 
chanical defect may be shown on physical 
examination, but, more often, there is defi- 
nite limitation of movement, with virtually 
no localized tenderness on pressure over 
the lower back. Heberden’s nodes may be 
present, and crepitation in the knees fre- 
quently may be felt. A smaller group of 
elderly persons, particularly women, may 
present all the characteristics of an atrophic 
process, and in others may be found the 


rigid spine of the ankylosing type of arthri- 
tis. It is in this group that infection and 
metabolic disturbances probably plav their 
greatest role, and doubtless many of the pa- 
tients in the group under investigation in 
whom no lesion is shown radiological!) may 
not have reached the stage of gross change 
manifested in the lumbar spine. Into this 
category have fallen 230 patients, of whom 
160, or approximately 70 per cent, were 
males. Among these, focal infection was 
demonstrated in all but 30 cases and 56 were 
suffering from chronic prostatitis. There 
were 3 patients with syphilis. 

In this group, 61 patients (virtually all 
males) presented definite evidence clinically 
of acute infectious arthritis of the sacro- 
iliac joint. There is little or no radiologic 
evidence to support this diagnosis, and in 
this group of cases little assistance, as a rule, 
is obtained from roentgenographic study. 
In those with an infectious basis, one con- 
cludes that tonsillar, prostatic, and dental in- 
fection play highly important parts, since 
one or more foci were readily' demonstrated, 
almost without exception. This infectious 
condition is always made worse by manipu- 
lation. 

In 158 of these 230 cases there were 
changes demonstrated radiological!)' which 
would have been anticipated from the clini- 
cal examination. It is obvious that many of 
these patients had an earlv arthritic process 
without any radiologic evidence of it. In 
this group, there is a distinct discrepancy be- 
tween the clinical impression and the radio- 
logic findings in many' instances In the 72 
cases in which the roentgenographic findings 
were reported as normal, it is apparent that, 
without adequate data obtained from tire 
history' and physical examination, the diffi- 
culty' of the therapeutic problem becomes 
much greater. In this group, the presence 
of radiologic changes greatly facilitates the 
solution of the problem, but the absence of 
gross change does not demonstrate that the 
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disease is not present in any one of these 
patients with arthritic symptoms. 

One of the most difficult phases of this 
problem is the differentiation between lum- 
bosacral and sacro-iliac lesions. A tumor of 
the lower cord may be confused with this 
type of disability. The patient with a his- 
tory of “something snapping” in the lower 
back during heavy lifting, or the patient 
with the gradual onset of pain in either 
sacro-iliac region, with pain referred down 
the posterior surface of the thigh and the 
outer side of the calf to the ankle, presents 
the classical complaint of a sacro-iliac lesion. 
These symptoms are always aggravated by 
activity and relieved by rest. Marked pain 
on straight leg raising, with discomfort re- 
ferred to the affected sacro-iliac joint, and 
pain slighter in degree in the same joint on 
straight leg raising on the opposite side, are 
common accompaniments of this symptom- 
complex. Frequently the differential diagno- 
sis has to be made between a sacro-iliac le- 
sion and a tumor of the spinal cord because 
of typical pain on coughing, sneezing, and 
straining at stool. These particular symp- 
toms are by no means pathognomonic of 
cord lesion, as some orthopedists believe. 

In cases due to injury, manipulation, ap- 
plied promptly and adequately, results in 
improvement. Fractures of the lumbar 
spine accounted for 18 cases of disability in 
the lower back. About forty patients in this 
series fell into the group with trauma to the 
sacro-iliac region. In this group fractures 
were readily demonstrated in a lateral film 
and on clinical examination presented little 
difficulty in diagnosis, since a history of 
trauma in such instances was recorded. 

Thirty-seven cases were encountered in 
this series in which destruction of a malig- 
nant or tuberculous character was manifest- 
ed. There seems to be a definite disparitv 
in this column, as compared with the statis- 
tics of other workers, and a proportion as 
low as this might not be encountered in an- 
other scries of cases studied over a period 


of many years. Of these 37 patients, 17 had 
Pott’s disease. In most of the cases of ma- 
lignancy, the changes in the spine were ob- 
viously metastatic. In these cases, severe 
back pain, especially at night, in the presence 
of primary malignancy is highly suggestive 
of spinal metastases despite negative roent- 
genograms. Among those exhibiting 
changes resulting from malignancy, it- was 
proven that two were suffering from mul- 
tiple myelomas. In the earlier months of ob- 
servation it was felt that their low back 
symptoms were the result of some hyper- 
trophic process. In one patient the peculiar 
phenomenon of coagulation of the blood se- 
rum on heating to 55° C. was later shown 
to be clue to the presence of Bence-Jones 
protein. 

No case of Charcot spine was encoun- 
tered in this group of 500 cases. 

In this series of cases, only 5 patients 
were thought, from a clinical point of view, 
to have no mechanical, arthritic, infectious or 
malignant basis for their complaint. There 
was one case of spinal cord tumor, one of 
carcinoma of the sigmoid, one in which 
symptoms apparently arose from a throm- 
bosed internal hemorrhoid, and in two cases 
the symptoms obviously arose from pros- 
tatic disease. No abnormality was shown 
radiologicallv in any one of these cases. 

It would be purposeless to present illus- 
trations of the conditions discussed, since 
there is relative unanimity and uniformitv 
of opinion regarding the variations from 
normal that have been reported. 

The most disappointing phase of such a 
review is the failure to have the opportunitv 
of following these patients over a long pe- 
riod of years. In each case, however, there 
was sufficient observation to make fairly 
certain the category in which each case be- 
longs. 

In reviewing tin's group of cases, I feel 
more than ever that an attempt to prove 
from roentgenograms alone whether disabil- 
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ity does or does not exist is an extremely 
pernicious practice. It is obviously unfair, 
if it is based upon impressions which 
have no clinical substantiation, and frequent- 
ly prejudices the status of a patient who has 
a perfectly justifiable claim to disability. As 
an example may be cited the patient with a 
minimal amount of hypertrophic change 
who sustains injury to this area, with a sub- 
sequent prolonged period of incapacitation. 
Although a certain proportion may adopt 
malingering as a means to an end, there still 
remains a large number of patients with 
genuine disability, the degree of which can 
be determined only by adequate clinical ob- 
servation and analysis. It is equally repre- 
hensible to read into radiographic reports 
the findings of the problem at hand, when it 
is certain that if proper discrimination were 
used it would be proved that the alleged con- 


dition could not be present. Injun-, either 
single, severe, repeated, or apparently negli- 
gible, and also focal infection might produce 
in any one of the 500 patients a train of 
symptoms on the one hand relativelv insig- 
nificant or highly incapacitating on the 
other. Intelligent roentgenographic exami- 
nation and interpretation is essential, and 
comprehensive clinical investigation is im- 
perative if an accurate analysis is to be made 
and if rational therapy is to be instituted. 

In conclusion, there exists a sufficiently 
large element of error in the diagnosis of 
low back pain, regardless of the thorough- 
ness and comprehensiveness of the clinical 
investigation, to make roentgenographic ex- 
amination of the area obligatory in order 
that there may be some degree of certainty 
as to the fundamental factors involved in 
the production of the disability'. 


THE QUALITY DETERMINATION OF THE ROENTGEN RAYS’ 

THE HALF VALUE LAYER AS A PRACTICAL METHOD OF ESTIMATING THE 
QUALITY OF ROENTGEN RAYS 

By WILLIAM H. MEYER, M.D., Director of the X-ray Department, New York Post- 
graduate Hospital, and Professor of Roentgenology, New York Post-graduate 
Medical School, Columbia University, New York City 


T HE need of establishing some uni- 
versally satisfactory- and comprehensi- 
ble method of quality designation of 
roentgen rays still exists. Though extreme 
accuracy- may- not be attainable, neverthe- 
less some method should be adopted which 
is easily comprehensible and sufficiently sim- 
ple of execution to be practically- applicable 
by- the average medical roentgenologist. The 
method should not only- avoid complexities 
of procedure, but should be sufficiently sim- 
ple of quotation as to be readily com- 
municable. My effort, therefore, will in 
the main be an attempt to determine, by ex- 


>Read before the Radiological Society of North America, 
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elusion, the most satisfactory of the present- 
day- methods. 

In selecting a standard for quality meas- 
urement, it should be remembered that the 
problem is not limited to high voltage 
therapy- only-, but that a vast number of 
machines are being operated at medium low 
voltages, with little or no filtration, espe- 
cially in superficial therapy, and that quali- 
tative standardization is also required in 
radiography. Any- qualitative method of 
determination that does not encompass the 
whole field is not worthy of consideration. 

Before proceeding with the problem at 
hand, a question arises which entails a def- 
inite moral obligation, namely-. Is it right 



MEYER: QUALITY DETERMINATION OF ROENTGEN RAYS 287 


to request and accept for therapeutic pur- 
poses qualitative and quantitative calibra- 
tions from manufacturers’ representatives 
and lay technicians? In radiography, per- 
haps the worst that can happen is a poor 
quality film. For therapeutic purposes, 
physical measurements by lay individuals 
may be justifiable; however, whence the 
authority to designate any given biologic re- 
action, skin or depth dose? An}’ statement 
at the bottom of a calibration chart absolv- 
ing responsibility for quotations is a sub- 
terfuge, an admission of lack of authority. 
The responsibility for qualitative and quan- 
titative dosage, as applied to the human be- 
ing, still remains definitely medical. 

Whether for diagnostic or therapeutic 
purposes, all of us must have experienced 
the uncertainties and vagaries of voltmeters, 
point, and sphere gap methods of quality 
estimation on different installations. Though 
each of us can, with reasonable safety, em- 
ploy the arbitrary subdivisions of a given 
voltmeter for technical reduplication on the 
same installation, how many of us have at- 
tempted to transfer a given technic from 
one installation to another, using given 
meter readings, and have found that, both 
in roentgenography and therapy, a totally 
different type of radiation was forthcom- 
ing? If additional illustrative examples 
are required, we mention several machines 
recently tested, 1 all operating under the same 
sphere gap measurement control. On these, 
the kilovolt readings varied from 64 to 90 — 
not one of the meters corresponded to the 
76 K.V. indicated on the sphere gap scale. 

As a further indication of the vacillation 
in x-ray quality on different installations 
with voltmeter control, the half value read- 
ings furnished some interesting facts. Of 
the several machines tested, each operated 
with the same voltage meter reading, only 
two, machines of the same model, showed 
any approach to uniformity in quality. In 

sin con<erv*mjr expense, three illustrations which can be 
fount! in publication* referret! to arc not included here. 


the others, over 100 per cent variation in 
x-ray quality was discernible. Transferred 
to a comparative peak voltage scale, the 
variations in the half value measurements 
of the different machines represent a range 
of from 65 to 110 peak kilovolts. This 
vacillation would result in severe under- or 
over-exposure of diagnostic films, or be of 
serious consequence in therapy. 

VOLTAGE QUOTATIONS 

Chart 1 shows the approximate voltages 
in relation to the measured x-ray quality. 
On the first line, wave lengths in Angstroms 
are indicated. It is important to remember 
that these quotations indicate the minimum 
wave length. Though spectrographic meas- 
urements afford a quite accurate means 
of determining voltage, nevertheless this 
method of quality measurement fails to in- 
dicate the ray quality when strongly filtered 
radiation is employed. That is, notwith- 
standing the definite change in the ray 
bundle produced by filtration, nevertheless 
the minimum wave length measurements re- 
main practically the same. 

The comparative voltage quotations on 
Chart 1 are quite futile unless strict atten- 
tion is given to the footnotes. Each of the 
calibrations will suffer considerable varia- 
tion, depending not alone upon the type of 
measuring instrument employed, but vary- 
ing further with differences in types of cur- 
rents, methods of rectification, size of con- 
densers, resistances, altitude, etc. 

Even discounting the personal element of 
vacillation, such wide variations in spark 
gap and kilovolt quotations can be met as 
are illustrated in Table I, yet with the half 
value quality measure the same throughout. 

VOLTAGE AS A MEASURE OF QUALITY 

In Table I, the variations in centimeter 
sparking distance, with spheres of different 
size, should be noted (Experiments 2, 3, 
and 4), also the differences in voltages with 
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COMPARATIVE RELATION 
of 

VOLTAGE to RAY QUALITY 
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Chart 1. The footnotes on this chart are of major importance in illustrating the uncertainty of most 
of the present-day voltage quotations. 


TABLE I. VARIATIONS IN SPARKING DISTANCE AND K.V.P. READINGS WITH 

DIFFERENT MACHINES UNDER DIFFERENT MEASURING CONDITIONS. THE 
QUALITY OF THE RAY BUNDLE REMAINS PRACTICALLY THE SAME.* 


Experi- 

ment 

Type of 
instrument 

Type of current 

Spark 

distance 

Relative kilovolts 

1. 

Spectrum 

Constant potential 


150 

2. 

25 cm. spheres 

A.C. 4 valve rectifier 

+ 6.7 cm. 

(peak)— 180 (R.M.S. 130) 

3. 

10 cm. spheres 

A.C. 4 valve rectifier 

— 9 cm. 

(peak) 180 

4. 

12.5 cm. spheres 

A.C. 4 valve rectifier 

— 7.8 cm. 

(peak) 180 

5. 

12.5 cm. spheres 

A.C. mechanical rectifier 

-f- 9.6 cm. 

(peak) 200 

6. 

Blunt points 

A.C. mechanical rectifier 

-f- 36 — cm. 

(peak) 200 


•In all the above, the half value layer was at +11 mm. Al, using 0.5 mm. Cu as filter. 


spheres of the same size but with change in 
the type of current (Experiments 4 and 5). 
With other types of electrodes, wide varia- 
tions between the minimum and maximum 
sparking distances, as indicated in Experi- 
ments 5 and 6, will be observed. 

In a former article (2) variations (ap- 
proximating 160 per cent) in intensity out- 
put of different installations were reported. 
These all operated under presumably the 


same voltages. In another communication 
(3) variation of over 350 per cent between 
different types of installation was recorded. 
If to this is added the difficulty encountered 
in accurately measuring the high capacity, 
valve tube rectified equipment, especially of 
the recent condenser type (whether in 
roentgenography or therapy), the futility of 
the spark gap method of calibration for 
quality determination becomes apparent. 
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COMPARISON OF METHODS 
FOR QUALITY DETERMINATION 
OF HETEROGENEOUS RADIATION 



— y Arrows indicate limitation and direction of practical application of method 
° rieabutc mcnta Uy OetoAuer rivctrobcope rev lucU 19?2 
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Chart 2. From the several methods of quality determination here charted, the greater numerical sub- 
divisions and wider useful extent of the scale of the half value layer in aluminum should be apparent. 


Added to this is the absolute uselessness of 
estimating ray quality by voltage or any 
other method than by measuring the ray 
bundle, when filtration of any kind is em- 
ployed. 

A little experimentation and thought on 
the matter will force one to the conclusion 
that the greatest vacillation in intensity out- 
put is ascribable to voltage variations. This 
becomes more apparent when one considers 
the fact that “intensity varies roughly as the 
square of the R.M.S. voltage.” Experi- 
ence has taught us that, once a given set of 
operating conditions has been thoroughly 
tested, then it is fairly safe to presume, un- 
der these fixed operating conditions, that 
sufficiently constant qualitative and quanti- 
tative output will, for a reasonable period, 
be maintained. Of course, the proviso 
maintains that no changes of any kind have 
been made in the installation. This refers 
to the milliampereage, voltage, time, and 
distance control, as may be expressed in the 

f , AXV 2 XT t / 1 \ xr 

tormula ^ — 1 (4). Nevertheless, 

as the tube ages, or with the slightest provo- 


cation or change in operation, an immediate 
re-check is essential . 3 

From what has been said, it must be more 
than apparent that, whereas meter control 
on a fixed installation, properly standard- 
ized, is justifiable, for purposes of communi- 
cation or reduplication (at the present 
time), the transfer of voltage quotations 
from one equipment to another is absolutely 
worthless as a check on quality. 

It is most desirable that a uniform stan- 
dard of voltage recording be established. 
However, the problem of quality determina- 
tion (with filtered radiation) still remains 
and will be solved only by direct measure- 
ments of the emitted radiation. 


THE MORE IMPORTANT METHODS OF 
QUALITY MEASUREMENT 4 


The adoption of a single method for de- 
termining and expressing the quality of the 
roentgen rays appears to us to be just as 


sidered by «, tobelupSLons. " WOUW not be «on 
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important as the acceptance of a standard measurements below 0.1 mm., as is required 
unit of intensity measurement. in Method B (Chart 1). 

Our former work consisted of the com- Thus, for fractional determination of 
pan son of several proposed methods for' even the half value layer in copper, and for 


THE HALF VALUE LAYER 
AS a simple & Direct Method of 
DEFINING ABSORPTION CURVES 



Chart 3. Though this chart is purely illustrative, the curve projections will 
be found reasonably correct, since they are a composite of both photographic 
and ionometric measurements. The relation of the two procedures is indicated 
in the first two curves; the broken line (measurement by ionization) as com- 
pared with the continuous line (photographic measurement) of the same ray 
quality. That these two lines probably cross one another at shorter wave 
lengths is indicated at the right-hand end of the curves. 

The tangents drawn indicate the main components of the otherwise com- 
plex heterogeneous beam. Curves similar to these can be drawn in which copper 
is substituted for the aluminum as an absorbing medium. There is no doubt 
but that variations in absorption curves, as here designated, may occur with dif- 
ferent voltages and filtration, wherein the same half value layer might be 
obtained. Notwithstanding these slight variations, by no stretch of the imag- 
ination could any difference in biologic reaction be discernible if the intensity in 
the depth, as indicated by the half value layer, remains the same. 

Surely it is evident that the quotation of the half value layer is the simplest 
form of designating the quality of the radiation employed. 


measuring quality. In Chart 2, the experi- 
mental results have been re-tabulated. The 
arrangement is such that the relative advan- 
tages of each method may easily be deter- 
mined. An important point not evident on 
the chart is the practical difficulty encoun- 
tered with some of the methods. This is 
especially true if an absorbing medium of 
high atomic number is employed in meas- 
uring the rays of long wave length. We 
have reference to the handling of fine thick- 
nesses of metal demanding micrometric 


all measurements of unfiltered radiation be- 
low 200 K.V., copper in hundredths of a 
millimeter thickness is required. There are 
further difficulties in attempting the meas- 
urement of small intensities of radiation, as 
encountered in Methods C, E, and F 
(Chart 2). 

The percentage of variation of the trans- 
mitted intensity, with the shorter wave 
length, is especially small as applied in 
Method F. 

From a detailed study of these data, it 
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THE RELATION OF THE HALF VALUE LAYER IN ALUMINUM 


3 

cj 



Half Value Layer in nn?l.Thickness Aluminum 

*ffate (K V. Approximate) PpdJ 
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Chart 4. In deep therapy dose estimation, the dose relation of the half value centimeter depth and 
the d y 2 in mm. A1 is of definite value, since, at each half -\alue layer, the absorption in each 2 mm. A1 is 
almost equivalent to that of each 1 cm. of water (when large portals of entry are employed). 

U’atcr phantom measurements by io'nization with back-scattering. 

The half value layer, in aluminum, measured in air. 


will become apparent that the heavier ab- 
sorbing media, suitable for testing strongly 
filtered rays, offer serious difficulties in 
measuring rays of long wave length. Con- 
versely, fixed lighter absorbing media give 
too narrow a range with rays of short wave 
length. 

It may be worthy of mention further 
that, in existing tables, the Angstrom units 
as indicated have reference to homogeneous 
radiation, whereas the practical roentgen 
therapist is dealing mostly with a heteroge- 
neous beam. Therefore, rather wide varia- 
tions occur, depending upon the method em- 
ployed in calculating the wave length, in- 
dicated in the relation of Scales D, E, and 
F, as compared with the effective wave 
lengths given in Line G (Chart 2). 

The lack of continuity and the disparity 


in wave lengths, noted in Line G, are due to 
the change in method of determination as 
indicated. It will be observed that the ravs 
of longer wave length have been derived 
from Method D, in which the percentage 
transmitted through 4 mm. A1 has been 
measured. Even here, this thickness of 
aluminum will be found to be too great for 
practical purposes in attempting the meas- 
urement of transmitted radiation intensity 
below 150 K.V. unfiltered. For a similar 
reason, the effective wave lengths of shorter 
rays, as derived from Methods E or F, are 
entirely impractical of application when the 
Angstrom wave lengths are above 0.17. 

It might be well to mention here that, for 
the practical roentgenologist, there is as yet 
no simple and direct method of determining 
the effective or average wave lengths. The 
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latter are usual!}" derived from chart or 
scale deduction through some more or less 
complicated intensity or absorption meas- 
urements (6). 


plex, heterogeneous radiation employed in 
the average diagnostic and therapeutic 
x-ray department is vastly different from 
the supposedly homogeneous Angstrom wave 


COMPARATIVE RELATION 



Chart 5. This chart is for the purpose of showing the approximate relation of kilovoltage to the 
half value measurements both by ionization and the photographic method. 

The data were obtained by using mechanically rectified A.c. current and a Coolidge universal tube. In 
charting curves A and B, the equivalent of 0.25 mm. A1 as a filter was used, the measurements under 
these conditions extending from SO K.V.P. upward. Below this voltage, the curves’ are only relative. 

(For lower voltages, we refer to the insert in which the half value measurements in relation to low 
voltages have been transcribed from a communication by Glasser.) 

The data on the main chart have repeatedly been reduplicated on the same installation with less 
variation than 0.20 mm. A1 in the half value measurements. 

In re-duplicating these data on other installations, especially of the valve tube rectified type, a definite 
shift in the relation of the curves to the K.V.P. measurements will be observed, the half value measure- 
ments usually being considerably higher in relation to any of the given voltages. In other words, accord- 
ing to our observations, the whole peak voltage quotations could be lowered approximately 10 per cent 
from the figures given on the chart, the curves thereby holding the same relative position as here indi- 
cated. ... 

Naturally, far wider variations have been, and will be, obtained with different tubes on different in- 
stallations. This, however, is a further reason for recommending a substitution of half value measure- 
ments for any other method of quality designation. 


The establishment of the minimum wave 
length is no criterion of either the average 
or effective wave length. Thus, again, 
variations and confusion arise according to 
the quotation and method pursued. One 
should further heed the fact that the corn- 


length quotations appearing in the phys- 
icist’s laboratory" data. 

By force of necessity", brought about by 
the requirements of concise teaching, the 
author devised and described (7) an instru- 
ment for the purpose of photographicallv 
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determining the transmitted intensity or ah- 
sorption through fixed substances. This in- 
strument is thoroughly applicable for such 
deductions as are indicated in Methods C 
and D on Chart 2, including any variations 
thereof, and covering also Methods E 
and F. 

It is, of course, possible to state, directly 
the percentage of radiation transmitted 
through fixed media. This method, a short- 
cut procedure sometimes employed in the 
calibration of different installations, may, 
for relative comparative purposes, be justi- 
fiable. The method, however, has the same 
limitations indicated in Methods C, D, and 
E in Chart 2, with the added necessity of 
employing variable thicknesses of absorbing 
media for widely different ray qualities. 

Though a most comprehensive method of 
qualitative study is afforded by the creation 
of transmission or absorption curves, tire 
method is rather complicated. It requires 
numerous measurements, under rather diffi- 
cult conditions, and, except by translation 
through charts, does not lend itself to read- 
ily communicable, simple statement. 

THE HALF VALUE LAYER AS PREFERENTIAL 
QUALITY MEASURE 

Yielding to the desire for greater sim- 
plicity and clarity of presentation, which 
would combine inexpensiveness with reason- 
able accuracy of execution, the photo- 
graphic method of estimating the half value 
layer in aluminum, as here devised, was re- 
adopted. As the years pass by and my ex- 
perience with class instruction continues, the 
conviction of tire value of the method has 
become so strong that some simpler and 
more accurate method will have to be pre- 
sented ere we discard the half value method. 

As a foundation for our argument, may 
we re-quote our belief in a statement accred- 
ited to Christen (1) many years ago, and 
not yet refnted: “Eventually all quality de- 
terminations of the roentgen rays will have 


to be calibrated against the half value 
method.” 

It is unquestionably true that, in expert 
hands, the ionometric method of determin- 
ing transmitted intensities or the half value 
layer affords greater accuracy than any 
other procedure. However, repeated com- 
parative tests with the photographic method 
have revealed such uniformity as to suggest 
that this procedure is sufficiently accurate 
for orientation purposes. 

The photographic method of determining 
the half value layer has the further advan- 
tages that, when the control of the exposure 
is reasonably correct (within the wide limits 
of photographic readability), then interpre- 
tation and quotation are made directly from 
a single film. Each film is a permanent 
record permitting protracted study and 
preservation for review and future compari- 
son. On different tests, variation in inten- 
sity is of no serious consequence. Though 
uniformity of photographic intensities is de- 
sirable and attainable, by variations of the 
time or distance factors in the formula 

AXV-XT , . . , , , 

— — I, it is not absolutely essential. 

D 2 

One of the most important points deserv- 
ing of reiteration is that the readings are 
made directly and quoted as such, f.c. 
(d y'i in mm. Al), meaning the half 
value layer in millimeters of aluminum. 
Neither comparative charts nor transcrip- 
tion is required. 

The half value method, by ionization or 
photographically, especially with aluminum, 
can be used over a considerable range of 
wave lengths with the least number of the 
objections mentioned. Though the determ- 
ination of the half value layer in copper 
with the rays of shorter wave length has 
certain scientific advantages, there is either 
the difficulty of handling extremely thin lay- 
ers (as previously mentioned) or the neces- 
sity of substituting another medium for 
measuring the soft rays, thus introducing 
double, or even multiple, standards. 
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The advantages of using the half value 
layer in aluminum as a quality measure ap- 
pear to be: 

1. But a single type of absorbing me- 
dium is applied throughout the full range of 
wave lengths. 

2. Simplicity of statement, with a single 
unit standard, avoiding transcription. 

3. The method is reasonably simple of 
application and, for practical purposes, af- 
fords sufficient accuracy over a wide range 
of wave lengths (3, 5). 

Should greater accuracy be desired, the 
preliminary establishment by the photo- 
graphic method of the half value layer as a 
guide will determine, within a fraction of a 
millimeter, the thickness of the substance. 
Final check may be done by the iontoquan- 
timeter. The number of experimental test 
readings to be made with the iontoquan- 
timeter is thus reduced materially. With a 
little practice and experience, the photo- 
graphic determination of the half value 
layer will be found to parallel closely the 
results obtained by the iontoquantimetric 
method. For practical purposes, the photo- 
graphic method would appear to suffice 
for orientation in the average radiologic 
laboratory. 

Chart 3 is inserted to illustrate the sim- 
plicity with which the designation of the 
half value layer permits of simple definition 
of an otherwise complex procedure. When 
such transmission curves are established by 
ionometric measurements, then it is neces- 
sary to determine at least three points with 
any given quality of radiation: (1) With- 
out the absorbing medium; (2 and 3) two 
or more readings with progressively in- 
creasing thicknesses of absorbing medium. 

By the photographic method a direct 
reading of the half value layer is attainable. 

THE RELATION OF THE HALF VALUE LAYER 
TO DEEP THERAPY 

By comparing the 50 per cent intensity 
level on various isodose charts (derived 


from water phantom measurement) * with 
the half value layer in millimeters of alumi- 
num (Chart 4), a remarkably useful curve 
will be observed. It will be found that, with 
filtered rays (beyond the second centimeter 
depth), each 50 per cent intensity level as 
measured in water, with different voltages 
and filtration, is roughly equal to one-fifth 
the thickness of the half value layer as 
measured in aluminum. ' In other words, 
the absorption through each 1 cm. depth of 
water is closely equivalent to that through 
2 mm. of aluminum (under the conditions 
mentioned). Therefore, a definite relation 
between the measured quality of radiation 
and the depth dose can be established. 
Around this fact our method of dose cali- 
bration has been built. Above all, we have 
the ability to refer to and completely re- 
establish and duplicate any dosage that was 
employed during the more than 20 years of 
use of this quality method of measurement. 


CONCLUSION 

The half value layer, because of its sim- 
plicity, is a most valuable method of quality 
definition and is deserving of universal 
adoption. 
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gen Dose Estimation. New York Med. 

Jour., Dec. 11, 1920. 

DISCUSSION 

Mr. R. B. Wilsey (Rochester, N. Y.) : 
Dr. Meyer referred briefly to some photo- 
graphic determinations of half value layer, 
and, in the discussion, the photographic 
method has been given considerable additional 
attention. It seems desirable, therefore, to 
utter a word of warning regarding the use 
of photographic materials for measurements 
of radiation intensities. 

This morning, Dr. Failla pointed out the 
distinction between precision and accuracy in 
ionization measurements, showing that extra- 
neous effects arising from the design of the 
ionization chamber could influence greatly the 
reliability of the results, even though the in- 
strument were carefully used and the readings 
precisely made. A similar distinction applies 
to the use of photographic materials for in- 
tensity measurements. It is much more diffi- 
cult to avoid the difficulties inherent in photo- 
graphic measurements than it is in ionization 
measurements. Sometimes the photographic 
method offers the only practicable possibility 
of making the measurements desired ; in such 
cases, useful results can generally be obtained 
if the necessary precautions are followed and 
the interpretation of the results is properly 
restricted. Therefore, while photographic 
methods of measurement may be used under 
special circumstances, they are not to be rec- 
ommended for general application in the 
measurement of radiation intensities. 

Most of the half value layer data reported 
by Dr. Meyer, and those on which he placed 
greatest emphasis, were obtained with the ion- 
ization chamber, and quite properly so, since 
the ionization method is much to be preferred 
to the photographic method for this purpose. 

Dr. I. S. Trosti.er (Chicago, 111.’): My 
impression is that Dr. Meyer is not advocating 
the photometric method of dose determina- 
tion, per sc, with any idea that it will or 
should supplant the ionization method, but 
that he is presenting it as an easy and readily 
applied means of determining the half value 


layer dose, particularly for use in more or less 
superficial therapy. 

As such, it appears to me to be not only 
easy of application without expensive and 
delicate instruments but also another and ad- 
ditional method of recording data capable of 
aiding in the defense of malpractice suits. 

During the last three or four years, not a 
month has passed in which I have not been 
asked for advice in the defense of damage 
suits. I am sorry to say that, in the great 
majority of them, the only method of dosage 
computation or determination is the milliam- 
perage, voltage, distance, time, and filter, and 
almost invariably, the voltage used must be 
guessed from the spark gap, from points of 
various acuity. If all of these defendants 
had applied some such simple means of meas- 
urement of the dosage as the photometric 
method outlined by Dr. Meyer, most of these 
damage suits would assume a very, very much 
less formidable aspect. I mean that the de- 
fendant physicians would be able to testify 
that some accurate means of dosage measure- 
ment had been applied during or before the 
application of the treatment complained of. 
and expert testimony might be introduced to 
verify properly the correctness of the dosage 
used. So that, aside from the actual scientific 
and therapeutic value of the photometric 
method in the determination of the dosage to 
be administered, as presented by the essayist, 
its use has great possibilities of being valuable 
as another means of recording dosage, to help 
us in defending damage suits charging mal- 
practice. 

Because of the multiplicity of malpractice 
suits being filed, may I again urge all who 'use 
roentgen therapy to keep careful records of 
the technic and dosage applied in even- in- 
stance, and the figures and methods of dose 
determination. We do not know who will be 
next to be served with notice that suit has 
been started, so we must constantly bear in 
mind that “Eternal vigilance is the price of 
liberty,” even when discussing roentgen- 
therapy. 

Dr.. Meyer (closing) : From the discus- 
sion. it is evident that some of the gentlemen 
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The advantages of using the half value 
layer in aluminum as a quality measure ap- 
pear to be: 

1. But a single type of absorbing me- 
dium is applied throughout the full range of 
wave lengths. 

2. Simplicity of statement, with a single 
unit standard, avoiding transcription. 

3. The method is reasonably simple of 
application and, for practical purposes, af- 
fords sufficient accuracy over a wide range 
of wave lengths (3, 5). 

Should greater accuracy be desired, the 
preliminary establishment by the photo- 
graphic method of the half value layer as a 
guide will determine, within a fraction of a 
millimeter, the thickness of the substance. 
Final check may be done by the iontoquan- 
timeter. The number of experimental test 
readings to be made with the iontoquan- 
timeter is thus reduced materially. With a 
little practice and experience, the photo- 
graphic determination of the half value 
layer will be found to parallel closely the 
results obtained by the iontoquantimetric 
method. For practical purposes, the photo- 
graphic method would appear to suffice 
for orientation in the average radiologic 
laboratory. 

Chart 3 is inserted to illustrate the sim- 
plicity with which the designation of the 
half value layer permits of simple definition 
of an otherwise complex procedure. When 
such transmission curves are established by 
ionometric measurements, then it is neces- 
sary to determine at least three points with 
any given quality of radiation: (1) With- 
out the absorbing medium; (2 and 3) two 
or more readings with progressively in- 
creasing thicknesses of absorbing medium. 

By the photographic method a direct 
reading of the half value layer is attainable. 

THE RELATIOX OF THE HALF VALUE LAVER 
TO DEEP THERAPV 

Bv comparing the 50 per cent intensity 
level on various isodose charts (derived 


from water phantom measurement) 2 with 
the half value layer in millimeters of alumi- 
num (Chart 4), a remarkably useful curve 
will be observed. It will be found that, with 
filtered rays (beyond the second centimeter 
depth), each 50 per cent intensity level as 
measured in water, with different voltages 
and filtration, is roughly equal to one-fifth 
the thickness of the half value layer as 
measured in aluminum. In other words, 
the absorption through each 1 cm. depth of 
water is closely equivalent to that through 
2 mm. of aluminum (under the conditions 
mentioned). Therefore, a definite relation 
between the measured quality of radiation 
and the depth dose can be established. 
Around this fact our method of dose cali- 
bration has been built. Above all, we have 
the ability to refer to and completely re- 
establish and duplicate any dosage that was 
employed during the more than 20 years of 
use of this quality method of measurement. 


CONCLUSION 


The half value layer, because of its sim- 
plicity, is a most valuable method of quality 
definition and is deserving of universal 
adoption. 
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was employed only in conjunction with the 
other usual therapeutic measures; this fact 
renders any claim, at this time, for its spe- 
cific action out of the question. However, it 
is acknowledged by all unbiased observers 
(1, 2, 3) that roentgen treatment of many 
localized infectious processes, due to other 
types of organisms, has been so definitely 
beneficial in the past that to neglect its use in 
gas bacilli infection may truly be considered 
poor judgment. In fact, x-ray treatment of 
these localized infections has been so suc- 
cessful and the results so widely published 
for the past twenty-five years or more that 
it seems unnecessary to make a plea for its 
use in such a fulminating and serious infec- 
tion as gas gangrene usually proves to be. 
However, the use of the x-ray as an 
aid in the treatment of localized infections 
seems to have escaped the attention of many 
sincere practitioners. Since gas gangrene 
has not been mentioned specifically in this 
connection, is it not but fair that this form 
of treatment be called to the attention of 
those not engaged regularly in the practice 
of radiolog}'? 

No animal experimentation has been com- 
pleted as yet, and, judging from recent 
events, valuable time may be lost by waiting 
on such procedures. The experimental lab- 
oratory work now in progress on the treat- 
ment for gas gangrene and tetanus infection 
by the Radiological and Pathological De- 
partments of the School of Medicine, Creigh- 
ton University, will be reported at a later 
date. In the meantime, in the treatment of a 
serious infection, any simple measure which 
does not interfere with other indicated 
measures, is not inherently dangerous, and 
appears to be beneficial on all occasions, 
should be employed regularly regardless of 
possible lack of confirmation from the lab- 
oratory. 

In this preliminary report roentgenther- 
apy is recommended merely as an aid in the 
treatment of gas gangrene infection, with 


the hope that it will be used as such where- 
ever it is indicated. It does no harm, is 
easily applied, is accessible to all, and appar- 
ently does some good. In at least three in- 
stances in this small series, amputation 
was deferred to see what action x-rays 
would have. Amputations were unnecessary 
in these three cases, as improvement fol- 
lowed immediately after the first x-ray 
treatment, and all the patients recovered. 

CASE REPORTS 

Case 1. F. P., farmer, age 21 years, en- 
tered the hospital on Aug. 30, 1928, with a 
laceration below the right knee, following an 
auto accident. Clinically the infection which 
followed looked like gas gangrene. The lab- 
oratory cultures were positive for Bacillus 
zvclchii, and x-rays films showed consider- 
able gas in the soft tissues. Amputation was 
advised by consultants, but action was de- 
ferred to see the effects of the other treat- 
ment. Serum and x-ray therapy were ad- 
ministered. No amputation was necessary 
and the patient was dismissed after seven 
weeks’ hospitalization. 

Case 2. J. B„ schoolboy, age 10 years, en- 
tered the hospital on Aug. 24, 1930. He had 
been injured by stepping on a nail, which 
penetrated deeply into the tissues of the left 
os calcis area. Antitetanus serum was given 
immediately. Two days later tire wound had 
the appearance, odor, etc., of gas gangrene; 
cultures of the wound were positive for 
Bacillus zvclchii. X-ray treatments were 
started after amputation had been strongly 
advocated by several consultants. The pa- 
tient improved rapidly and no amputation 
was necessary. He was dismissed after three 
weeks' hospitalization. 

Case 3. K. B., laborer, age 23 vears, en- 
tered the hospital on Nov. 15, 1930, follow- 
ing an injury while blasting with dynamite. 
Some had exploded prematurely, and the 
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have missed the point of the presentation. It 
was not intended to evaluate the photographic 
versus the ionization method for intensity 
measurements. As a matter of fact, all of 
the data in the charts presented (except when 
specifically mentioned) were obtained by ion- 
ometric measurements. 

If the ideal and perfect method of quality 
determination existed, this presentation would 
not have been required. As matters stand, 
the definition of quality by means of the half 
value layer (expressed as d y 2 in mm. 
Al) appears the most logical. Whether this 
information be derived from absorption 
curves or direct half value measurements is 
immaterial, so long as uniformity of proce- 
dure and expression is established. As an 
absorbing medium, aluminum has a greater 


range, especially in the longer wave lengths, 
and can be used practically throughout the 
length of the scale, though copper may afford 
greater accuracy with the shorter wave 
lengths. 

The creation of a uniform standard of volt- 
age measurement is most desirable, but the 
need for direct radiation quality determina- 
tion still remains. Insofar as the photo- 
graphic method of establishing the half value 
layer is concerned, with reasonable experience, 
a remarkably useful parallelism will be found 
between these measurements and those ob- 
tained by ionization. 

Until some such method of quality defini- 
tion as here presented is accepted, the present- 
day chaos will continue. 


THE X-RAY AS AN AID IN THE TREATMENT OF GAS 

GANGRENE 1 

Bacillus wclcliii infection — preliminary report 

By JAMES F. KELLY, M.D., Associate Professor of Radiology, 
Creighton University Medical School, Omaha, Nebraska 


L ATELY it has come to the attention of 
the writer that a six-year-old boy had 
an arm disarticulated at the shoulder 
for a gas bacillus infection in the forearm, 
and that two deaths have occurred within 
the last three months in nearby hospitals 
from the effects of this infection, in spite 
of the usual frantic surgical and serologic 
efforts to effect a cure. The end-result in 
these cases was undoubtedly unavoidable 
yet within three years the writer has ob- 
served six cases involving the extremities 
which have all seemed to be benefited by 
the use of small doses of the x-rays. Five of 
the six cases were seen in St. Catherine s 
Hospital, where the first case was treated 
with x-rays on Aug. 1, 1928, and where 
this method of treatment is now used, in 

-UiXd before .he Radiological Society of North Amen.*, 
at the Seventeenth Annual Meeting, at St. Louis, 

Dec. 4, 1931. 


addition to other measures, on all gas 
gangrene cases. The writer is, therefore, 
taking the liberty of reporting these few 
cases with the idea that, if there is any value 
in this form of treatment, it may be used 
when necessary, as everyone has access to 
x-ray apparatus and no special knowledge is 
required for applying the mild dosage used 
by the writer. 

One naturally hesitates about reporting 
any results on such a small series. However, 
the condition is not met with frequently 
enough in time of peace to warrant a longer 
wait in order to accumulate a larger number 
of cases. If the method has any merit, it is 
offered here so that many others may have 
an opportunity to use it, and so that its 
value, if it has any, will be more quickly 
established. Furthermore, roentgentherapy 
is not offered as a specific. In every case it 
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plete, as only a few facts were given to the 
writer by the attending surgeon. A boy, age 
6 years, who lived in the country, fell on 
June 1, 1931, and received a compound 
fracture of the bones of the forearm. Gas 
bacillus infection set in and the arm was 
amputated as soon as the diagnosis was 
made. The patient lived. No x-ray treat- 
ment was given as the surgeon stated em- 
phatically that he had never heard of such a 
thing. This man is a surgeon, not a general 
practitioner who does surgery. He stands 
very high in his community, is a member of 
the strongest surgical association in this 
country, and is the chief of a surgical staff 
in one of the largest hospitals in Nebraska. 
He has no objection to using the x-ray in 
such cases if he thinks it will do any good. 
The value of the x-rays in localized infec- 
tions is apparently not as well known as the 
radiologist believes, and this must be the 
radiologist’s fault. 

Case 9. J. F., age 8 years, entered the 
hospital on June 18, 1931, following a 
compound fracture of the left forearm. 
When he was admitted to the hospital two 
days after his injury the laboratory re- 
port was positive for Bacillus wclchii and 
the x-ray films showed some gas scattered 
through the soft tissues about the fractured 
bones. Consultation was called and amputa- 
tion advised. The use of serum and x-rays, 
at least temporarily, was decided upon. 1 he 
boy immediately improved and amputation 
was not necessary. He left the hospital after 
a severe serum reaction, which caused con- 
siderable discomfort. 

TECIIXIC 

The technic of the treatment used in Case 
4 is stated below as the patient was one of 
the most seriously sick individuals of the 
group and the response was typical. 

He entered the hospital on Jan. 8. 1931. 


and x-ray treatment was started on January 
12, using the following factors: 

Mobile x-ray unit : 5-30 radiator type of tube 
5-inch spark gap (approximately) 

5 milliamperes 

15-inch distance (approximately) 

0.5 millimeter aluminum filter 
3 minutes over each area treated, operating the 
tube 30 seconds, allowing it to cool for 30 sec- 
onds, and repeating this procedure until the 
full time was given. 

January 12, morning left femur, anteriorly 3 min. 
January 12, afternoon left femur, anteriorly 3 “ 
January 13, morning left femur, anteriorly 3 “ 
January 14, morning left femur, anteriorly 3 “ 
January 14, morning left femur, posteriorly 3 “ 
Januarj' 15, morning lower femur 3 “ 

January 15, morning upper thigh and groin 2 “ 

No other case received as much dosage as 
this one. Most of them received 3-minute 
doses twice the first day, twice the second 
day, once on the third day, and once again 
on the fourth day, with the other factors as 
stated. All tissues suspected of involvement 
should be irradiated. If it is not possible to 
cover them at 15-inch distance (no cone), 
the tube should be moved and some over- 
lapping on the areas allowed. Care should 
be taken that the filter is not left out. There 
should be no danger from the above dosage. 

TIIE ACTIOX OF THE RAYS 

Any attempt to explain the action of the 
x-rays in treating localized infections neces- 
sitates a consideration of the fundamentals 
of the useful characteristics of the x-ravs. 
Briefly, they are: 

1. They are capable of penetrating ob- 
jects opaque to ordinary light. The ability 
to penetrate is in inverse proportion to the 
density of the object (physical action). 

2. 1 hey are capable of causing a chemi- 
cal change in the emulsion of an unreduced 
photographic film (chemical action). 

3. I hey are capable of causing fluores- 
cence by striking certain crystals (physical 
action). 

4. They are capable of exerting a stimu- 
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face, right arm, and left leg were badly in- 
jured, and the right hand was missing. The 
debris at the lower part of the right fore- 
arm received surgical attention and tetanus 
antitoxin was given. Two days later, cul- 
tures of tire wounds in the left leg area were 
positive for Bacillus wclchiu Gas bacillus 
serum was administered and x-ray treat- 
ments were given over the left leg and the 
stump of the right arm. The patient recov- 
ered, with no further loss of extremities, 
and was dismissed after five weeks’ hospi- 
talization. 

Case 4. C. H., merchant, age 42 years, 
entered the hospital on Jan. 8, 1931, with 
the bones of the left leg shattered by a bul- 
let wound just below the knee. Cultures 
from the wound showed positive Bacillus 
wclchii infection, and x-ray films showed 
considerable gas in the soft parts. Serum 
was given. The leg was disarticulated at 
the knee, but the infection progressed up the 
limb, and all the tissues to the hip were 
swollen, crepitant, and discolored at the time 
the first x-ray treatment was given. Im- 
provement began with the x-ray treatments 
and, four days later, the patient was free 
from evidence of active gas bacillus infec- 
tion. He was dismissed after eight weeks’ 
hospitalization. 

Case 5. This record was secured from a 
nearby hospital. The patient, who did not 
receive x-ray treatment, died. The man, 
who was 51 years of age, was admitted to 
the hospital on Feb. 2, 1931, suffering from 
a compound fracture of the os calcis. A 
prophylactic serum against tetanus and gas 
bacillus was administered and local surgical 
measures were immediately used to clean up 
the wound. On February 6, there appeared 
to be a gas bacillus infection present; the 
laboratory report confirmed this opinion. 
Immediately 100 c.c. of regular serum were 
given intravenously. At each 12-hour inter- 
val thereafter, he received a dose of 10 c.c. 
of concentrated serum, totaling 50 c.c. con- 


centrated serum in addition to the prophy- 
lactic dose. The patient received no x-ray 
treatment. He died 06 hours after admis- 
sion to the hospital, in spite of these surgi- 
cal and serological measures. 

In this case a prophylactic dose of serum 
was given, in addition to thorough local sur- 
gical measures at the time of the injury. 
During the progress of the disease the case 
was handled by an orthopedic surgeon with 
considerable experience in treating this in- 
fection during the World War. The fatal 
termination should impress upon us that any 
help we are able to secure in a fight against 
this infection should be welcome. 

Case 6. C. H., age 61 years, was ad- 
mitted to the hospital on April 1, 1931, suf- 
fering from an injury to the left ankle area 
when he fell from a tractor. Clinically there 
appeared to be a gas bacillus infection pres- 
ent. The laboratory report was positive for 
Bacillus wclchii. Amputation was imme- 
diately performed and serum administered, 
but apparently the infection was not entirely 
checked, and a second amputation was per- 
formed. After the second amputation, 
roentgentherapy was used and the patient 
recovered. He was dismissed after six 
weeks’ hospitalization. 

Case 7. H. B., age 82 years, was admit- 
ted to the hospital on April 14, 1931. The 
patient, who presented a strangulated hernia, 
was immediately operated upon. On April 
20, complications suggestive of gas bacillus 
infection were noticed, after the patient had 
apparently rallied from the operation and 
was on his way to recovery. Cultures taken 
from the wound showed gas bacillus infec- 
tion. Gas bacillus serum was immediately 
administered. Many other general measures 
were used in addition to the serum, but the 
patient died. He had received no x-ray 

treatment. 

Case 8. The history on this case is inconi- 



KELLY: X-RAY IN TREATMENT OF GAS GANGRENE 


299 


plete, as only a few facts were given to the 
writer by the attending surgeon. A boy, age 
6 rears, who lived in the country, fell on 
June 1, 1931, and received a compound 
fracture of the bones of the forearm. Gas 
bacillus infection set in and the arm was 
amputated as soon as the diagnosis was 
made. The patient lived. No x-ray treat- 
ment was given as the surgeon stated em- 
phatically that he had never heard of such a 
thing. This man is a surgeon, not a general 
practitioner who does surgery. He stands 
very high in his community, is a member of 
the strongest surgical association in this 
country, and is the chief of a surgical staff 
in one of the largest hospitals in Nebraska. 
He has no objection to using the x-ray in 
such cases if he thinks it will do any good. 
The value of the x-rays in localized infec- 
tions is apparently not as well known as the 
radiologist believes, and this must be the 
radiologist’s fault. 

Case 9. J. F., age 8 years, entered the 
hospital on June 18, 1931, following a 
compound fracture of the left forearm. 
IV hen lie was admitted to the hospital two 
days after his injury the laboratory re- 
port was positive for Bacillus wclchii and 
the x-ray films showed some gas scattered 
through the soft tissues about the fractured 
hones. Consultation was called and amputa- 
tion advised. The use of serum and x-rays, 
at least temporarily, was decided upon. The 
hoy immediately improved and amputation 
was not necessary. He left the hospital after 
a severe serum reaction, which caused con- 
siderable discomfort. 


TECHNIC 


Hie technic of the treatment used in Case 
d is stated below as the patient was one of 
the most seriously sick individuals of the 
"roup and the response was typical. 

He entered the hospital on Jan. S, 1931, 


and x-ray treatment was started on January 
12, using the following factors: 

Mobile x-ray unit : 5-30 radiator type of tube 
S-inch spark gap (approximately) 

5 milliamperes 

15-inch distance (approximately) 

0.5 millimeter aluminum filter 
3 minutes over each area treated, operating the 
tube 30 seconds, allowing it to cool for 30 sec- 
onds, and repeating this procedure until the 
full time was given. 

January 12 , morning left femur, anteriorly 3 min. 
January 12, afternoon left femur, anteriorly 3 “ 
January 13, morning left femur, anteriorly 3 “ 
January 14, morning left femur, anteriorly 3 “ 
January 14, morning left femur, posteriori}’ 3 “ 
January 15, morning lower femur 3 “ 

January 15, morning upper thigh and groin 2 “ 

No other case received as much dosage as 
this one. Most of them received 3-minute 
doses twice the first day, twice the second 
day, once on the third day, and once again 
on the fourth day, with the other factors as 
stated. All tissues suspected of involvement 
should be irradiated. If it is not possible to 
cover them at 15-inch distance (no cone), 
the tube should be moved and some over- 
lapping on the areas allowed. Care should 
be taken that the filter is not left out. There 
should be no danger from the above dosage. 


THE ACTION OF THE RAYS 

Any attempt to explain the action of the 
x-rays in treating localized infections neces- 
sitates a consideration of the fundamentals 
of the useful characteristics of the x-rays. 
Briefly, they are: 

1. They are capable of penetrating ob- 
jects opaque to ordinary light. The ability 
to penetrate is in inverse proportion to the 
density of the object (physical action). 

2. They are capable of causing a chemi- 
cal change in the emulsion of an unreduced 
photographic film (chemical action). 

3. They are capable of causing fluores- 
cence by striking certain crystals (physical 
action) . 

4. Tliev are capable of exerting a stimu- 
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face, right arm, and left leg were badly in- 
jured, and the right hand was missing. The 
debris at the lower part of the right fore- 
arm received surgical attention and tetanus 
antitoxin was given. Two days later, cul- 
tures of the wounds in the left leg area were 
positive for Bacillus zvclchii. Gas bacillus 
serum was administered and x-ray treat- 
ments were given over the left leg and the 
stump of the right arm. The patient recov- 
ered, with no further loss of extremities, 
and was dismissed after five weeks’ hospi- 
talization. 

Case 4. C. H., merchant, age 42 years, 
entered the hospital on Jan. 8, 1931, with 
the bones of the left leg shattered by a bul- 
let wound just below the knee. Cultures 
from the wound showed positive Bacillus 
zvclchii infection, and x-ray films showed 
considerable gas in the soft parts. Serum 
was given. The leg was disarticulated at 
the knee, but the infection progressed up the 
limb, and all the tissues to the hip were 
swollen, crepitant, and discolored at the time 
the first x-ray treatment was given. Im- 
provement began with the x-ray treatments 
and, four days later, the patient was free 
from evidence of active gas bacillus infec- 
tion. He was dismissed after eight weeks’ 
hospitalization. 

Case 5. This record was secured from a 
nearby hospital. The patient, who did not 
receive x-ray treatment, died. The man, 
who was 51 years of age, was admitted to 
the hospital on Feb. 2, 1931, suffering from 
a compound fracture of the os calcis. A 
prophylactic serum against tetanus and gas 
bacillus was administered and local surgical 
measures were immediately used to clean up 
the wound. On F ebruary 6, there appeared 
to be a gas bacillus infection present; the 
laboratory report confirmed this opinion. 
Immediately 100 c.c. of regular serum were 
given intravenously. At each 12-hour inter- 
val thereafter, he received a dose of 10 c.c. 
of concentrated serum, totaling 50 c.c. con- 


centrated serum in addition to the prophy- 
lactic dose. The patient received no x-ray 
treatment. He died 56 hours after admis- 
sion to the hospital, in spite of these surgi- 
cal and serological measures. 

In this case a prophylactic dose of serum 
was given, in addition to thorough local sur- 
gical measures at the time of the injur)-. 
During the progress of the disease the case 
was handled by- an orthopedic surgeon with 
considerable experience in treating this in- 
fection during the World War. The fatal 
termination should impress upon us that any 
help we are able to secure in a fight against 
this infection should be welcome. 

Case 6. C. H., age 61 years, was ad- 
mitted to the hospital on April 1, 1931, suf- 
fering from an injury to the left ankle area 
when he fell from a tractor. Clinically there 
appeared to be a gas bacillus infection pres- 
ent. The laboratory report was positive for 
Bacillus zvclchii. Amputation was imme- 
diately performed and serum administered, 
but apparently the infection was not entirely 
checked, and a second amputation was per- 
formed. After the second amputation, 
roentgentherapy was used and the patient 
recovered. He was dismissed after six 
weeks’ hospitalization. 

Case 7. H. B., age 82 years, was admit- 
ted to the hospital on April 14, 1931. The 
patient, who presented a strangulated hernia, 
was immediately operated upon. On April 
20, complications suggestive of gas bacillus 
infection were noticed, after the patient had 
apparently rallied from the operation and 
was on his way to recover)-. Cultures taken 
from the wound showed gas bacillus infec- 
tion. Gas bacillus serum was immediately 
administered. Many other general measures 
were used in addition to the serum, but the 
patient died. He had received no x-ray 
treatment. 

Case 8. The history on this case is incam- 
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the roentgen ray to ionize or split gases. 
Possibly the gas formed in the tissues in this 
disease may be highly toxic in its original 
state and the rays may, through some oxi- 
dizing effect, render the gas less toxic to the 
host or even destructive to the organisms 
which produced it. 

To report at any further length on these 
nine cases would lead to much useless repeti- 
tion. Summarizing from the data mentioned 
above, and from the hospital records, the 
following facts stand out: 

1. All of the patients in the series had 
open wounds, all had active gas bacillus in- 
fection clinically, the laboratory reported 
positive cultures of gas bacillus, and all were 
seriously ill. There were from three to six 
physicians in consultation on every case. In 
the majority of cases, gas was scattered 
through the tissues, but not all of the pa- 
tients were roentgenographed. 

2. X-rays were used as an aid to treat- 
ment in six of these nine cases. Six 
cases recovered without the loss of any 
structures other than those lost prior to the 
use of x-rays or incident to the original in- 
jur}'. Of the remaining three cases, in 
which x-rays were not used, two died in 
spite of the usual serologic and surgical 
measures. In Case 8, though the patient 
lived, he lost one arm at the shoulder. 

3. Many other therapeutic measures were 
also used in all the cases, and in none were 
the x-rays used as the only form of treat- 
ment. On the whole, the line of treatment 
varied according to the character of the 
original injury. The two patients who died 
had surgical and serologic methods used in 
their behalf. The patient with a compound 
fracture of the os calcis (Case 5) received a 
prophylactic dose of gas bacillus and anti- 
tetanus serum before the evidence of infec- 
tion appeared. 

4. The ages of the individuals, all males, 
varied between 6 and S2 years. 


conclusions ■ 

Roentgen rays are established aids in 
diagnosis and in teaching (including re- 
search), but it is in connection with their 
status as an aid in therapy, especially in con- 
nection with the treatment of gas gangrene 
in conjunction with other measures, .that this 
article has been written. Furthermore it is 
sincerely hoped that the widespread use of 
them in many cases will be as generally suc- 
cessful as it has been in the few cases re- 
ported here. If so, there will be fewer am- 
putations and transfusions, a lower mortal- 
ity, and, probably, the use of less serum, 
which sometimes leads to severe reactions 
and much discomfort. 

ADDENDA 

Since this article was written, three more 
cases have been treated, but with two deaths. 
All cases received the benefit of surgical 
and serologic measures, as well as roentgen- 
therapy. In the two patients who died, the 
trunk was involved while in the one who re- 
covered the upper extremity was involved. 
The postmortem findings in one case may 
give the radiologist an idea of the treatment 
of these cases involving the trunk, as the pa- 
thology was undoubtedly too deeply seated 
for the light dosage used. Henceforth, cases 
in which the trunk is involved will be trans- 
ported to the x-ray department, in which the 
use of heavier voltage and heavier filter will 
insure a greater depth effect of the radiation. 

CASE REPORT 

Case 10. M. C., male, white, age 55 
years, was admitted to the hospital on Aug. 
!9, 1931, and died August 24. Autopsy 
was performed one hour after death. 

Anatomic Diagnosis . — Left ischiorectal 
abscess with a complicated gas gangrene in- 
fection extending below the levator ani into 
the perineum, scrotum, penis, and lower ab- 
dominal wall, and posterior to the rectum 
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lating or destructive action on living cells, 
depending upon the amount of radiation re- 
ceived (biologic action). 

5. They are capable of rendering gases 
conductive to electricity (ionization — physi- 
cal action). 

The power of the rays to penetrate the 
tissues may be of value, as we are attempt- 
ing to reach a living organism or its toxins 
situated deeply in the muscles. 

The second characteristic is the power of 
roentgen rays to cause chemical changes. It 
may be that some chemical changes take 
place in the tissues which render them un- 
satisfactory hosts to the anaerobic sapro- 
phytic, etc., organisms, which require a par- 
ticular type of surroundings for existence. 

The third characteristic mentioned is the 
power of x-rays to cause certain crystals to 
fluoresce. Since the organisms are unable 
to tolerate air (anaerobic) is it not possible 
also that they do not tolerate a wave length 
such as that of the roentgen ray, which may 
in itself be harmful? Or may the rays be 
changed by some substance in the tissues (as 
they are changed in the case of fluorescence) 
to produce a wave length of such a nature 
as to be inhibitory to the welfare, or possibly 
even destructive, of the organisms? 

The fourth characteristic is the power of 
x-rays to cause a biologic action when they 
are directed on living cells. One may think 
of several ways in which this action may be 
of value in the problem we are considering, 
but much work must be done before the cor- 
rect solution is obtained. The ray, acting in 
a destructive capacity, maj' kill the organ- 
isms themselves, or it may act as a bacterio- 
static and, by preventing their propagation, 
bring their biologic course to an end. On the 
other hand, when it is acting in a stimulating 
capacity the beneficial action of the roentgen 
ray may be on the cells of the host, stimu- 
lating them to superior defensive powers 
which, in the end, eliminate the invading or- 
ganism. Many variations or combinations 


of the above-mentioned possibilities may be 
present. In this useful characteristic we 
have a high hurdle for our professional 
critics to take. They contradict themselves 
repeatedly and grossly here. When the ra- 
diologist recommends x-ray treatment for 
gas gangrene or some other type of infec- 
tion, for instance a carbuncle, he is prompt- 
ly told by the surgeon that the x-rays have 
no action in such matters, that they have no 
power to destroy any organisms. Shortly 
afterwards, this same practitioner may be 
overheard explaining to a patient that to take 
roentgen treatment for a certain condition is 
to incur a very serious risk as the x-rays are 
sometimes followed by considerable destruc- 
tion of tissue; in other words, an x-ray 
burn may result. 

The biologic action, that is, the ability of 
x-rays to exert a stimulating or destructive 
action on living cells, depending on the 
amount of radiation received, is a scientific 
and clinical fact beyond any possibility of 
question. 

There is no claim made here that these 
organisms are destroyed by the use of x-rays 
or even that the rays act as a bacteriostatic. 
In fact, no claims are made. Some possibili- 
ties are mentioned and, at the same time, the 
inconsistencies of some of the objections to 
the use of the x-ray in the treatment of 
infections are pointed out. The dishonest 
practitioner claims it will not harm even a 
bacterium in one instance; he then explains 
to a prospective patient how powerful it is 
and what great harm roentgentherapy would 
surely do if it were tried in the next in- 
stance. At any rate, the writer has had an 
opportunity to treat a few cases of gas gan- 
grene, after having been solemnly assured 
by some of the consultants that it would do 
no good. All the patients lived, and in no 
instance was amputation of a limb required 
from the effects of gas bacillus infection 
after the x-rays were used. 

The fifth characteristic is the power of 
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fections realize that you are dealing with 
something almost as serious as cutting the 
aorta in nephrectomy. You practically throw 
up your hands and say there is absolutely 
nothing that can be done. In 1918, Dr. Bull 
had success in making a serum which was 
effective in the treatment of gas bacillus in- 
fection, but he reported that bacillus of malig- 
nant edema was nearly always present when 
Bacillus wclchii was present. 

I think that Dr. Kelly’s paper is most timely. 
If he had reported it sooner, he might have 
done something more in saving the three pa- 
tients who died, because the physicians in 
charge undoubtedly did not know the value of 
roentgentherapy. 

Dr. C. S. Bucher (Champaign, 111.) : I 
would like to ask the essayist regarding the 
voltage. My understanding is that he uses a 
very long wave length. We have done some 
work, as a great many others have, with bac- 
teria in culture media. We find that we can 
expose the culture media to short wave lengths 
or long wave lengths ; we can give large doses 
or small doses, yet the bacteria still grow. 

However, in living tissue, we do get results. 
We have cured quite a few cases of car- 
buncles, boils, and other infections. Recently 
we treated a few cases of infections of the 
upper lip and nose with very good results. 
Dr. Clark, of the University of Illinois, says 
the effect in the tissue is due to ionization. 
Of course, if we figure on the effect of elec- 
trons in living tissue, we will probably have a 
different result there than we obtain in culture 
media. Someone has suggested planting the 
bacteria in ordinary meat and letting them 
grow, then using x-rays to get results. I do 
not know how true that is, but I am going 
to try it. 

There is one way of conveying this informa- 
tion to the general practitioner, and that is 
through the medical journals the general 
practitioner reads. I have had the oppor- 
tunity. just recently, to write a few papers 
for one of the medical journals that is not 
read exclusively by radiologists. However, 
it is read by the general practitioners, so I 
address them. 


Dr. Kelly (closing) : Gas gangrene seems 
to be on the increase in our neighborhood, 
not only in St. Joseph’s and St. Cathe- 
rine’s hospitals, but in the neighboring hospi- 
tals as well. I do not know whether it is be- 
cause we are looking for it and find it oftener, 
or just what is the reason. But I do not see 
how anybody could miss the cases we saw. 
They announced themselves, as you could 
smell them in the hall, and the cultures were 
positive in all. 

Although I did not see these cases in their 
early stages, they developed fast. Our x-ray 
department is like any other — we get to treat 
cases when the rest of the staff wants to step 
aside. 

Dr. Johnston brought up the question of 
early report on this work. I did feel quite 
badly about the six-year-old boy losing his 
arm, as he was from a town only 60 miles 
away and an earlier report might have pre- 
vented the amputation. 

The voltage used is ridiculously low, but 
the only thing with which I could reach the 
patient was the mobile unit. It is a 
regular 5-30 unit with a small radiator tube 
attached, so the voltage used is about 80 kilo- 
volts. 

I believe I answered the question of ioniza- 
tion in the body of the paper. The part ion- 
ization plays in therapy is, of course, ques- 
tionable. As I do not know what happens. I 
have answered questions in various ways, giv- 
ing different reasons, because the more the 
question is argued, the better I like it. I have 
no more idea of what happens than some 
others do and for that reason I have encour- 
aged discussion from every possible angle. 

In regard to the diagnosis, I thought in my 
conclusion I reported that the majority of 
the cases had gas scattered through the tissue, 
but there were two which were not radio- 
graphed. All cases had positive laboratory 
diagnoses made by two men who had seen 
service during the last year in France and 
were familiar with gas gangrene, Dr. F. \V. 
Xiehaus, of St. Catherine's, and Dr. B Carl 

Russum. at St. Joseph’s. 

As to the question brought up on voltage 
Get me straight on that: I think the low volt- 
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upward over the brim of the pelvis. The 
infection spread out like a fan and extended 
above the psoas muscles up into the right 
kidney fossa, across tire vertebral column, 
and over the anterior surface of the left 
psoas muscle. There were acute hyperemia 
of the lungs, congestion of the liver and 
spleen, sclerosis of the coronary arteries, 
slight arteriosclerosis of the aorta, and post- 
mortem discoloration of the dependent por- 
tions of the body. 

Comment . — From the above summary, it 
is evident that the light dose of x-rays ap- 
plied over the lower abdominal region and 
buttocks would fall far short of having any 
effect on an infection which had already ex- 
tended upward into the kidney fossa and 
crossed to the other side anterior to the 
psoas muscle. The findings indicate only 
that, if the trunk is involved, heavier radia- 
tion should be employed before any conclu- 
sions are drawn as to the value of roentgen- 
therapy in gas infections. 
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DISCUSSION 

Dr. W. A. Johnston (Dubuque, Iowa) : 
This paper is of unusual interest to me due to 
the fact that it adds one more inflammatory 
disease to the list of those which are benefited 
by x-rays. Dr. Pfahler stated tit at in 1906 
he treated by x-rays a patient suffering very' 
severely with arthritis and obtained improve- 
ment. I think that is about the earliest rec- 
ord we have of any inflammatory treatment by 
x-rays, although there may be earlier ones. 

In 1918 or 1920, Dr. Hickey did a great deal 
of work in treating diphtheria carriers with 
x-rays, reporting remarkable success. 

However, as a whole, progress in our treat- 


ment of inflammatory conditions, roentgen- 
therapeutically has progressed very, very 
slowly. There have been many ups and 
downs, partly due, I think, to the fact that we 
have had no scientific way of proving what 
the action of the x-rays is in the inflamma- 
tory tissue, and we are still dealing, in great 
part, with theories. 

There are a few conditions, however, that 
survive all of the criticism that has been of- 
fered during this interim. I think we will all 
agree that there is improvement in the treat- 
ment of actie and boils ; also that erysipelas is 
improved by exposure to x-rays. Dr. Danger 
has spoken of the marked improvement in the 
arthritic condition he is obtaining by the roent- 
gen treatment of the vegetative nervous 
system. 

Only a few weeks ago, Dr. Grant, from 
Rockford, Illinois, told me that he was ob- 
taining much improvement in treating trifacial 
neuralgias by exposing from each direction the 
region of the gasserian ganglion. Of course, 
that probably would be an effect similar to 
the one Dr. Langer reports in his treatment of 
arthritis. In other words, it seems that we 
are returning to our position of some 10 or 
15 years ago, and these cases are being re- 
ported because actual results are being ob- 
tained. 

Dr. Kelly has told us of the improvement, 
or rather cure, that he has obtained in cases 
of gas gangrene. I do not think that Dr. Kelly 
needs to apologize in any way for reporting 
only six cases treated. I do not know whether 
I am wrong or not, but I do not believe there 
are more than two or three other men in the 
United States who have seen as many as six 
gas gangrene cases within a period of three 
or four years. In my experience at the Uni- 
versity of Michigan, and in my' present prac- 
t ; ce __we have a moderately large industrial 
practice and a large community of farmers— 

I have seen only one gas gangrene infection. 
There are undoubtedly some who have seen 
more, but I do think it is a remarkable record 
to be able to bring us a report of six cases 
treated; and especially six cases which have 
been treated successfully- 

You who have seen these gas bacillus in- 
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R adio-activity, the property of 

radium that led to its isolation more 
than thirty years ago, is the charac- 
teristic that makes it of value in the treat- 
ment of disease. Tyler 2 gives the following 
brief history of the investigation : 

“The way to the discover}* of radium was 
opened in 1895 by Roentgen, who found that 
the glow from a Crookes tube contained pene- 
trating rays, which he called x-rays. Prof. 
Henri Becquerel, while investigating the effect 
of various phosphorescent substances, found 
that uranium salts produced photographic im- 
pressions even when enveloped with opaque 
substances. To Marie Sklodouska, a young 
Polish student, who later became Madame Cu- 
rie, Prof. Becquerel delegated the task of 
learning how and why uranium possessed 
power to emit these peculiar rays, which he 
had proved to be electrical in character. Ma- 
dame Curie, examining by electrical methods 
the radio-activity of a large number of min- 
erals containing uranium and thorium, discov- 
ered that some specimens of pitchblende had 
about four times the activity of the metal ura- 
nium; that chalcolite, the crystallized phos- 
phate of copper and uranium, was twice as ac- 
tive as uranium ; that autunitc, a phosphate of 
calcium and uranium, was quite as active as 
the same weight of pure uranium. In order 
to check these discoveries, she prepared chal- 
colite artificially, starting with pure products, 
but found that this artificial chalcolite had 
only the activity represented by its composi- 
tion, or, roughly, -10 per cent of the activity of 
uranium. This led to the conclusion that there 
was some element or substance in the residue 
from uranium minerals that possesses a high 
degree of acthity. After an exhaustive chemi- 
cal investigation of pitchblende from joach- 
imsthnl. she found that this mineral contained 

■Reprinted from 1* S Bureau of Mines Information Cir- 
cular ot.or Krai! Iirforr the Seventeenth Animal MrctuiK 
nf the UadioloKieal Sourly of North America, at St. 1-otiie, 
No». .10-1 let. 4 . I'm. 

•Tjlrr. l'aul M . Radium Inf Cir. C.31Z, Unreal! of Mines 
P110. 51 nips 


not only uranium but also another radio-active 
substance, to which she gave the name of po- 
lonium, in honor of her native land. Later in 
1898, Monsieur and Madame Curie found still 
another element, which, when brought to a 
state of concentration, was several million 
times as active as uranium, and to this was 
given the name of radium. Debierne after- 
wards found a fifth radio-active substance, 
actinium, and in 1906 Boltwood isolated the 
metal ionium. Strictly pure radium chloride 
was first produced in 1902.” 

The first radium was produced commer- 
cially from the uranium residues obtained 
from the mines of Joachimsthal, Bohemia. 
Tyler calls to attention that, as the ores were 
a government monopoly, search was begun 
at once for sources in other parts of the 
world. As a result, radium-containing ores 
have been found in about ten countries. 

The interest of the Bureau of Mines in 
the efficient recovery of radium extends 
back to about 1912. Under an agreement 
with the National Radium Institute 3 the 
Bureau built and, in June, 1914, began the 
operation of a radium-recovery plant at 
Denver, Colorado. By the time the work 
ceased in January, 1917 , 8.5 grams of ra- 
dium had been produced. The methods de- 
vised by this investigation reduced the cost 
of recovering radium to about one-third of 
the then current prices. F. L. Hess, princi- 
pal mineral technologist of the Bureau of 
Mines, states 4 that at the present only two 
countries are producing significant quanti- 
ties of radium — the Belgian Congo at Chin- 
kolobwe, Katanga, and Czechoslovakia at 
Jachymov (formerly St. Joachimsthal). In 
1922 there was an important development in 

’The National Radium Institute (Inc.) «as a corporation 
orRanired and cxi<tinfr under and In- virtue of the laws of 
the Stale of Delaware for the <tudy of the lic-t methods 
of producing uranium, vanadium, and radium. 

'Tilts statement i< contained in a chapter prepared for 
puMication m Spurr and Wormser’- "M.-irletme of Metals 
and Minerals.” 
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age is all right in the cases in which the infec- 
tion is localized in the extremities, but I lost 
one with trunk involvement at the County Hos- 
pital and one with trunk involvement at 
St. Joseph’s Hospital and I felt it was because 
I did not use enough voltage. I am satisfied 
that higher voltage is necessary in trunk in- 
volvement, but I do not know its exact status. 

Dr. C. E. Piersall (Reno, Nevada) : The 
doctor did not say a word about making a 
roentgenographic diagnosis of these cases. 
That was brought out at the Los Angeles 
meeting last year, at which there was a nice 
display. 2 I think it is opportune to ask the 
Doctor if he found characteristic signs on the 
x-ray films in all these cases, or if he used the 
roentgen ray to diagnose gas gangrene. In the 
last four or five months, I have had two cases 
that we diagnosed roentgenographically before 
they were diagnosed otherwise. I believe that 
it can practically always be done very early. 


mg list there and we see these patients two or 
three times a month. In two different hospi- 
tals we discovered this gas dissecting itself 
along the muscle and tissue planes spontane- 
ously. We compared notes on them and 
finally collected this clinical material that was 
exhibited at Los Angeles, which formed the 
subject for the paper. 

The diagnosis is very easy, providing always 
that the films are of good quality. I allowed 
a technician to make a film of an open wound 
in a patient; however, the film was over- 
exposed. Later, in collecting the clinical ma- 
terial, we reduced the film with reducing solu- 
tion, and found bubbles of gas in the muscle 
planes which I had missed in the first place 
because of the over-exposure. 

Tlie bubbles are very easy to see. In any 
case in which there is gangrene, they will oc- 
cur within from 6 to 24 hours. The diagnosis 
can always be made by roentgenographic ex- 
amination much quicker than by any other 


Dr. Gage Clement (Duluth, Minn.): In 
case of accident, how do you differentiate on 
your x-ray film between gas gangrene and 
subcutaneous emphysema ? 

Dr. Piersall: Others can give you more 
information on that. But I see the bubbles 
entirety aivay irom the punctured wound, lo- 
cated between the tissues, sometimes, in both 
directions from the wound. 


Dr. D. A. Rhinehart (Little Rock, Ark.) : 
It was my brother who read the paper men- 
tioned by Dr. Piersall. He and I worked this 
problem out together. 

The agricultural regions of Arkansas, 
around Little Rock, seem to be filled with this 
bacillus, as well as the bacillus of anthrax. 
In Little Rock, we had a number of these 
cases. We have four hospitals on our visit- 


2 Rhitiehart f D. 
Radiologic Study. 
1170. 


.: Air and Gas in »1.c Soft Tissues: A 
Radiology, December, 1931, XVII, 11SS. 


method before the patient realty has any clin- 
ical symptoms, or there are clinical findings. 

Although we see so many' cases of it, we 
have had no experience in the treatment of gas 
gangrene. If there is any place in the coun- 
try in which x-ray treatment should be of 
great benefit, if it is as good as Dr. Kelly 
says, that place is Arkansas. 

Dr. W. L. Ross (Omaha, Neb.) : I wish to 
confirm the diagnostic value of x-rays in this 
lesion. Dr. Kelly will recall that, perhaps 
some six or seven years ago, Dr. Tyler had 
occasion to demonstrate the peculiar air lines 
which stand up like air in any other part of 
the body, dissected up alongside the muscles. 
They are characteristic from the diagnostic 
standpoint. I have had experience in only one 
case, five or six years ago, and obtained 
the same findings. The air line could be very 
readilv seen dissecting in between the tissues 
and up along the muscles. I am sorry' to say 
that I did not get a chance to treat the patient, 
although I suggested the idea. 
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suit, the Deutsches Zentralkomittee zur Er- 
forschung und Bekampfung der Krebskrank- 
heit and the Reichausschuss fiir Krebsbekamp- 
fung agreed on certain criteria, which are set 
forth in a communication by Professor Fried- 
rich: The purchase of radio-active substances 
should be considered only by such institutions 
as have an experienced radiologist for the 
therapeutic application of such substances. 
The use of small quantities of radio-active 
substance for the local treatment of carci- 
nomas is the method indicated by the present 
status of medical knowledge, whereas the 
treatment a distance with heavy doses of sev- 
eral grams is a method concerning which no 
definitive opinion can be given as yet. Sup- 
plies of radio-active substances should be 
available in all university clinics and large hos- 
pitals, the amount ranging from 200 to 500 
milligrams, according to the population of the 
area for which provision is made. Some cen- 
ters should have an additional amount in order 
that they may serve also as research centers. 
Such central institutes should have an average 
of 50 milligrams of radio-active substance for 
each bed designed solely for patients to be 
irradiated. A central institute should have 
not less than twenty beds set apart for the use 
of cancer patients to be irradiated with radio- 
active substances, which presupposes accord- 
ingly the possession of 1,000 milligrams of 
radio-active substance. Since experience has 
shown that the biologic effects of the rays 
emanating from radium and mesothorium are 
of equal value, in the purchase of supplies the 
choice as between radium or mesothorium 
should depend exclusively on economic and 
practical considerations. The legal regulation 
of the application of radio-active substances 
for therapeutic purposes is a problem of the 
near future.” 10 

In the United States, from the time that 
American radium factories made the first 
production of radium salts in 1915 to the 
last recorded output in 1926, they isolated 
about 203.3 grams of radium. Besides this 
production the imports of radium (Tabic I) 
in salts are shown In the customs records. 

,# l v tircha«.r .inti I*i'!fibution of Ji.vlto-nct«\ c Substance* 
Jour. Am Mo! .W« . «M J, IWI* XCVff, 1016. 


It is thought that at least 3 grams were im- 
ported previous to 1923, at which time Bel- 
gian radium began to arrive in this country. 
Production and imports are shown in 
Table I. 


TABLE I 

Year 

Radium produced j 

Radium imported 


in U. S. 

into U. S. 


grams 

grams 

1913 

2.1 


1914 

9.6 


1915 

4.71 


1916 

8.17 


1917 

13.83 

3.00 estimated 

1918 

22.79 


1919 

28.648 


1920 

32.539 


1921 

35.693 


3922 

24.189 


1923 

12.212 

8.75 

1924 

3.365 

8.1 

1925 

2.952 

9.27 

1926 

1.725 

10.97 

1927 

none 

7.26 

1928 

none 

10.97 

1929 

none 

10.69 

1930 

none 

16.86 

Total 

202.523 | 

85.87 


The total production and imports into this 
country to the end of 1930 have been in the 
neighborhood of 288.4 grams. It is prob- 
able that since 1916, including use during 
the Great War, not more than an average of 
2 grams per year has been used in luminous 
materials, a total of not more than 30 grams. 
What exports have amounted to is unknown, 
but they have probably not exceeded 20 
grams, so that, making no allowance for 
broken tubes and other losses, there would 
appear to be still in tins country 238 grams 
of radium. I his is very much more than 
can be accounted for from holdings, and 
there may have been much larger exports 
than have been recorded. 

1 he amount of radium in the United 
States now used for medical purposes lias 
been variously estimated at from 50 to well 
over 200 grams. 1 he following statement 
was published in the Journal of the Amer- 
ican Medical Association: 11 

“According to figures supplied by the 

jw*a“ .teVjf jour - Am - 
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the radium industry by the opening in that 
year of the radium works of the Societe 
Metallurgique de Hoboken at Oolen, in Bel- 
gium, which soon acquired a monopolistic 
position. The material treated in these 
works was obtained from the Belgian Congo 
through the Union Miniere du Haut Katan- 
ga. In the concessions of this company, 
which is primarily copper-producing, radi- 
um-bearing ore was discovered at Luiswishi 

in 1913 and at Chinkolobwe in 1915 

The present productive capacity of the 
Oolen works is about six grams of radium 
monthly. At present, the price fluctuates be- 
tween sixty and seventy dollars per milli- 
gram (£12 10s. to £15), or in the region 
of 270 marks. 5 These two countries now 
produce annually about sixty grams and 
three and a half grams, respectively. Be- 
sides these, seven other countries have radi- 
um deposits which, in order of size of the 
known deposits, are about as follows: Unit- 
ed States, Canada, Russia. Portugal, Mada- 
gascar, England, and Australia. It is possi- 
ble that the position of the first-named coun- 
tries may be reversed before another year 
has passed. The deposits discovered in 1930 
on the east side of Great Bear Lake, District 
of Mackenzie, Canada, are said to be the 
richest and possibly the largest yet found. 6 
From prospecting operations during 1931, 
20 tons of pitchblende were obtained and 
shipped. The extractions that have been 
made from batches of this ore have been 
well over 90 per cent. The 20 tons is said 
to contain at least $100,000 worth of radium 
at present prices. 

During the past few years, the amount of 
radium used for medical purposes has been 
much discussed. In Great Britain plans for 
distributing and supervising the supply of 
radium for treatment of disease have been 
completed and put into effect. The first an- 


nual report 7 states that the National Radium 
Trust has as its chief duties: To take 
charge of funds raised by public subscrip- 
tion and voted by Parliament for the provi- 
sion of radium and to arrange for the pur- 
chase of radium. The Radium Commission 
has the duty of making the arrangement for 
the proper custody, equitable distribution, 
and full use of the radium purchased by the 
Radium Trust. The Radium Commission is 
composed of ten members and a chairman. 
The Trust appoints the chairman. The Min- 
ister of Health, the Secretary of State for 
Scotland, the Medical Research Council, and 
the Department of Scientific and Industrial 
Research severally appoint one of the mem- 
bers. The remaining six members are se- 
lected by the Trust from a panel of not less 
than 12 persons having special knowledge 
and experience in the application of radium 
in the treatment of the sick. Up to August, 
1930, the National Radium Trust had or- 
dered 18.5 grams of radium. Of this 
amount, some 18 grams had been provision- 
ally allocated to national centers; only 14 
grams had been received from the radium 
manufacturers, and not more than 8 grams 
had been actually delivered to the centers. 
In France 8 the Government has established 
15 radium centers in various parts of the 
country, and allocated to them 31.5 grams 
of radium (in addition to about 20 grams 
believed to be privately owned). In Sweden 9 
the use of radium is highly organized under 
Government auspices. A strong movement 
was started in 1929 to acquire a larger sup- 
ply of radium in England, where a govern- 
mental committee recommended that 24 
grams be acquired in addition to about 25 
grams then available in the British Isles. 

"The federal commission [in Germany] for 
the control of cancer summoned experts re- 
cently to discuss the question of the purchase 
and 'distribution of radio-active substances 
such as radium and meso thorium. As a re- 


s B e !s ian Radium Industry. Canadian Min. Jour.. June, Trust and Radium Commission, First 

"ZZfA Mines Branch Radian, Plan,. Canadian A nn. Re,. SS U i 

Min. Jour., June, 1932, pl>- 2i3-2i3. 
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AH of the reports did not designate the 
kind of salt in which the radium was held. 
Those reporting, however, gave the follow- 
ing quantities: 



Milligrams 

Bromide 

24,676.44 

Sulphate 

49,939.23 

Chloride 

17,047.11 

Carbonate 

169.01 

Other 

1,119.64 


and cancer of the mouth, in which, because 
of the superficial position, errors in diag- 
nosis are low as compared with the possibil- 
ity for error in deep-seated cancer such as 
that of the stomach or other internal or- 
gans. 15 Hess, using these cancer mortality 
statistics as a basis, estimates that “at least 
ten times as much radium could be used ad- 
vantageously as seems to be held in this 
country at present.” 


The quantity of radium in each form, as 
shown by the reports, is as follows: 


Applicators 

Needles 

Tubes 

Solution ... 


Milligrams 

4,186.60 

42,369.63 

35,223.79 

26,027.65 


From the reports it is estimated that the 
number of patients treated annually with 
radium is approximately 80,000. Individ- 
uals, companies, and hospitals to tire number 
of 710, owning 124.7 grams of radium, esti- 
mate that they need 117.4 grams more. It 
has been suggested that the amount needed 
might be estimated from the number of per- 
sons who could be benefited by radium treat- 
ment. As any statistics for such an esti- 
mate are limited, it seems best to consider 
only malignant newgrowths and to neglect 
the 25 or 30 other conditions which, at least 
in selected cases, are benefited by radium. 

In 1900 when the registration area was 
first formed, the crude death rate from can- 
cer was 63 per 100,000 population. In 1920 
it was 83.4, and in 1929 (the latest available 
figures) it was 96.1. an increase over the 
crude death rate of 1900 of nearly 52.5 per 
cent. In 1929 the total number of deaths 
from cancer was 111 , 569 . 1 his makes can- 

cer the second most important cause of 
death. Heart disease alone, with 245,000 
deaths, claimed a greater number of victims. 
One of the most striking increases in the 
death rate ha- been in the so-called external 
forms of cancer. Mich as cancer of the breast 


SUMMARY 


Radium was first produced commercially 
from residues of uranium from the mines 
of Joachimsthal, Bohemia. Radium-produc- 
ing ores have been found in about ten coun- 
tries. 

The United States Bureau of Mines de- 
vised methods of recovering radium which 
greatly reduced the cost. The plant oper- 
ated by the Bureau of Mines from June, 
1914, to January, 1917, produced about 8.5* 
grams of radium. 

Up to 1926, 202.5 grams of radium have 
been produced in the United States; none 
has been produced since that date. Radium 
to the amount of 85.87 grams has been im- 
ported into the United States, chiefiv since 
1923. 

It is estimated that 2 grams per year, or 
a total of 30 grams, have been used for 
luminous materials. 


In about 83 per cent return on over 6,600 
hospitals and clinics in the United States. 
287 report having 85.8 grams of radium: 
128 hospitals and clinics each have 75 milli- 
grams or more; 414 physicians report hav- 
ing 33,286.93 milligrams, and 171 phv- 
sicians each have 75 milligrams or more; 
9 laboratories and companies report having 
5.545.42 milligrams, 5 of which each have 
75 milligrams or more. New York State 
reported 29,800.61 milligrams. No radium 
was reported from one State (Wyoming), 




■Thr felNT',,?? 1 - {r0m ! k aUh 1-v 
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American Society for the Control of Cancer, 
which are recognized to be only relatively com- 
plete, the total amount of radium owned in 
quantities of 75 milligrams and over in the 
United States is 85,228 milligrams. The hospi- 
tals owning 75 milligrams and over number 135. 
The 135 hospitals own 68,033 milligrams. The 
individuals owning 75 milligrams and over 
total 47, with a total of 6,945 milligrams.” 

The United States Bureau of Mines re- 
cently sent out to all the hospitals listed in 
the 1931 Directory of the American Medical 
Association the following letter and ques- 
tionnaire, A and B: 

(A) 

‘‘The Bureau of Mines is asked repeatedly 
as to the need for additional radium in the 
United States. The question naturally arises 
as to how much is now available, the number 
of people receiving treatment, and the total 
number of treatments needed. 

“In order to more accurately supply this in- 
formation, the inclosed questionnaire is being 
sent to the principal hospitals in the United 
States. I would very much appreciate it if 
you would have this form filled out as com- 
pletely as possible and returned at once in the 
inclosed franked envelope. 

"Yours sincerely, 

(Signed) R. R. Sayers, 

Chief Surgeon, U.S.D. of M; 

Surgeon, U.S.P.H.S. 

(b) RADIUM FOR MEDICAL USE 

“1. How much radium (element) have you 
on hand grams milligrams? 

“2. Please show below quantity of radium in 
each salt: 


Salt 

Grams , 

Milligrams 











! 


Other (please 
specify) ] 

j 



“3. Date when acquired - - - 

“4. Please show below quantity of radium in 


each form : 


Form 

Grams 

Milligrams 

Applicators 



Needles 



Tubes 



Solution 




“5. Number of patients treated annually. 
“6. Total number of treatments 


7. If you do not have radium, how is ra- 
dium treatment obtained for patients in 
your hospital or in your vicinity who 

need such treatment? 

“8. What is the usual price paid per milli- 
gram-hour by your hospital or by in- 
dividuals to institutions or persons fur- 
nishing radium treatment? 

“9. Are these arrangements satisfactory to 

your institution? 

"10. How much more radium could you use 

to advantage? 

(This question is intended only to give 
the United States Bureau of Mines an 
idea of the country’s need for more ra- 
dium.) 

“11. Do you know of physicians outside of 
hospitals having radium in your city? 
If so, please give names on reverse of 
this sheet. 


(Please sign here) 

(Official title) " 

To date, 287 hospitals and clinics have re- 
ported that they have a total of 85,800.26 
milligrams of radium, and 128 of the 287 
each had 75 milligrams or more; 414 phy- 
sicians have reported that they have 
33,286.93 milligrams and 171 of the 414 
each bad 75 milligrams or more; nine labor- 
atories and companies have reported that 
they have 5,545.42 milligrams and five of 
the nine each had /5 milligrams or more. 
New York, as would be expected, had the 
largest amount — 29,800.61 milligrams; 
Pennsylvania had the next largest amount 
12,902.21 milligrams. Five States reported 
no radium in hospitals, and. according to the 
reports received, no radium is owned in one 
State (Wyoming). 
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2. Patients under 35 years of age, unless 
the condition is malignant. 

3. Pedunculated fibroids. 

4. Uterine tumors larger than a four- 
months’ pregnancy, or those causing consid- 
erable pressure, when the patient is a satis- 
factory surgical risk. 

5. Marked anemia. 

Pelvic Infection .— When massive doses 
of x-rays or radium are used in tire presence 
of an acute pelvic infection or inflammation, 
the lesion will become more active and the 
patient may be very sick. 

Young Women . — -It has long been the 
consensus of opinion that the menopause 
should not be induced by any means before 
the patient is 35 years of age, except for 
malignancy or some other very urgent cause. 

Pedunculated Fibroids . — It is evident 
that, if the rays cause a disintegration of the 
tumor tissues, and if the tumor is on a pedi- 
cle, the latter will undergo disintegration 
long before the mass of the tumor. The ne- 
crosed tumor remains loose in the abdomen, 
necessitating a hurried laparotomy. 

Very Large Tumors . — If the pelvis is 
tightly filled with a tumor, or one is pres- 
ent that is larger than a four-months’ preg- 
nancy, and tire patient is a good surgical 
risk, surgery should be employed, rather 
than irradiation. If the patient is not a good 
surgical risk, good results may be obtained 
in most cases by irradiation. 

Marked Anemia .— Patients in whom the 
red cell count is under 2,500,000 should not 
be subjected to massive doses of radium or 
x-rays. An effort should be made to bring 
up the red cell count, if anemia exists. If 
the anemia is due to severe uterine bleeding, 
small doses of radium should be used to 
control hemorrhage, then larger doses as 
the patient is able to stand them. 

SOME COMMON CONDITIONS AMENABLE TO 
IRRADIATION 

l.cukorrhea .— In most intractable non- 


gonorrheal cases, cure may be expected 
within about six months. 

Menorrhagia and Metrorrhagia. — Irradi- 
ation of from 300 to 800 mg.-hrs. in the 
fundus will usually correct these conditions. 
Hypertrophic endometritis and so-called 
idiopathic bleeding may be corrected with 
approximately the same dosage. 

Excessive Menstruation in Consumptives. 
— As a rule Nature takes cares of these 
cases by stopping menstruation or making it 
scanty; however, there are some patients 
who bleed excessively at menstruation, with 
resultant weakening. In my opinion the 
menstruation should be suppressed by irra- 
diation at least until the patient lias become 
an arrested case. 

Uterine Polypi . — The cervix should be di- 
lated, the polypi removed, and from 500 to 
800 mg.-hrs. of radium applied in the fun- 
dus. If the patient is past 35 years of age, 
it is probably best to give as much as 2,500 
milligram-hours. 

Large , Boggy Rctroflcxions . — If the pa- 
tient is near the menopause and the condi- 
tion is causing marked symptoms, relief may 
be given in a few months by the use of large 
doses of radium. 

Uterine Tumors (K on-malignant).- — Pa- 
tients past 35 years of age should be given 
large doses of radium, if the tumor is causing 
symptoms and there are no contra-indica- 
tions. If irradiation is contra-indicated, re- 
sort to surgery should be had. Irradiation is 
preferable to surgery in these cases because 
the pain is many times less, the cost is less, 
the convalescence is markedly shortened, and 
the end-result is more satisfactory. Surgery 
in these cases is at least twelve times more 
dangerous to the patient than irradiation. 

Cancer of the Ccrvi.i '. — It seems that the 
most doubting surgeons have at last been 
convinced that, in cancer of the cervix, sur- 
gery should practically never be resorted to. 
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and no radium was reported in hospitals 
from 5 States. Seven hundred and ten 
individuals, companies, and hospitals, own- 
ing 124.7 grams of radium, estimate that 


they need 117.4 grams more. From the re- 
ports, it is estimated that approximated 
80,000 patients are treated annually with 
radium. 


INDICATIONS FOR IRRADIATION IN INTRA-UTERINE 

BLEEDING 1 

By JOHN H. VAUGHAN, M.D., Amarillo, Texas 


I T is safe to say that, when a case of uter- 
ine bleeding presents itself, a large 
percentage of our physicians give medi- 
cines, without an intensive examination, 
in the hope that the bleeding will stop. If it 
does not, the patient is subj'ected to the in- 
convenience, pain, and expense of a dilata- 
tion of the cervix and curettement of the 
uterus. This may correct the condition. If 
it does not, the patient is advised that a hys- 
terectomy must be done, and, in a great per- 
centage of cases, she accedes rather than to 
continue bleeding. 

Radiologists, knowing the advantage of 
irradiation over surgery in most of these 
cases, should continue to talk about it so that 
the average physician will not condemn his 
patients to surgery, with unnecessary suf- 
fering, extra expense, prolonged convales- 
cence, unsatisfactory end-results, and even 
death. Every honest physician and surgeon 
is interested enough in his patients to want 
them to have what is best. Radiology is not 
old enough for its indications to be well un- 
derstood by physicians who have not had 
sufficient contact with cases treated by irra- 
diation to observe the results. 

Radiology certainly should be considered 
an adjunct to surgery, and not a competitor. 
In my opinion, a man who has done consid- 
erable surgery of the pelvis should be more 
capable of stating the indications for, and 
application of, radium there. However, 
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he should not consider himself capable of 
applying radium just because he is a sur- 
geon. Neither should he attempt to treat 
cases amenable to irradiation through the 
instructions of some concern which rents 
out radium and gives as a 1 tonus the instruc- 
tions in the case. It would be as reasonable 
for a druggist to try to treat a case of pneu- 
monia through the instructions of a physi- 
cian at some remote point. 

One of the most common causes of radi- 
um being brought into disrepute is the mis- 
takes made by men untrained in radiology. 
If a physician is going to apply either radi- 
um or x-rays as a therapeutic measure, he 
should associate himself long enough with 
men of experience in this field to acquaint 
himself with the indications, reactions, and 
results of the rays. If he has no intention 
of applying the science of radiology'- himself, 
it behooves him at least to read enough 
along this line to have a well based idea of 
when to refer his patients to a radiologist, 
just as the internist must know when to 
refer his patients to a surgeon, or vice versa. 

We are not mentioning in this paper the 
medical or surgical measures in uterine 
bleeding but are only trying to point out 
some of the more common conditions in 
which irradiation is indicated. 

Some of the contra-indications for the 
use of large doses of radium and x-rays in 
pelvic cases, otherwise amenable to treat- 
merit by irr3di3.t}OTi f are. 

1. Acute pelvic infection. 
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THE EFFECT OF THE DEPRESSION 
ON RADIOLOGY 

The depression has been the occasion for 
many members of the medical profession to 
lose a keen sense of justice in their relations 
with their fellow-practitioners. Some have 
suffered from an obsession of fear that they 
are in danger of losing all their practice, 
with an accompanying financial loss, and that 
great harm was about to befall them. For 
this reason they became the worst pessimists 
of all. There could not be an optimistic 
future — all was hopeless ! They became 
desperate and fearless. Many new com- 
bination cut-throat practices emanated from 
their disturbed minds. No amount of per- 
suasion could make them see the light of 
wisdom and fair play. 

Then, again, we have others, somewhat 
more optimistic, who admitted they could 
get along comfortably if only they were per- 
mitted to dictate the policies and practices 
of members of the medical profession — 
practices which would redound in financial 
benefits to themselves. 

It is with pride we can say that the 
larger number of our noble profession have 
remained sane. They have taken their mis- 
fortunes with a smile, trusting that condi- 
tions will improve, ready and willing to co- 
operate with organized medicine for the best 
interests of all. Much praise is due these 
noble men who have remained untainted, un- 
selfish. loyal American physicians. 

In the very early beginning of the depres- 
sion the medical profession was assailed for 
the high com of medical care. After a cer- 


tain amount of discussion and deliberation 
bv a few, it was thought best to attack the 
financial policies of hospitals, and in a meas- 
ure rightly so. It was generally agreed that 
if certain hospitals would separate them- 
selves from their pet hobby, free clinics, they 
would then be able to run along satisfacto- 
rily and be able to reduce their overhead 
enough to offer some reduction in their 
rates. It was thought that this would per- 
haps prove satisf acton' if put into opera- 
tion. But the operating executives soon be- 
came apprehensive that this would not be 
sufficient to appease the dissatisfied ones, 
and began to search for some new way of 
“passing the buck.” Ever since then we 
have heard talk of reducing the cost of lab- 
oratory work, and recently some have advo- 
cated reduction in the number of roentgen 
examinations in order to reduce the “high 
cost of medical care.” 

There has just appeared in a prominent 
medical bulletin an article written by an 
eminent American surgeon in regard to im- 
portant matters concerned with the practice 
of medicine. In this article the author says 
that “during the last few months we have 
all learned that many of the mechanical tests 
can be dispensed with and that they need not 
be repeated. Fewer roentgen examinations 
are required. The depression may be bene- 
ficial, as far as medical practice is concerned, 
in re-establishing sound medical practice and 
emphasizing the value of the general practi- 
tioner.” 

It would seem that roentgenology is 
thought to be a nice football to kick around, 
and to have placed upon it the responsibilitv 
for the high cost of medical care. Why 
smgle it out for curtailment from among 
other so-called “mechanical tests”? Are we 
to believe that pathologic examinations 
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Adenocarcinoma is the most radioresistant 
of the cancers, but even in it surgery does 
not seem so efficient as radium. In early 
cervical cancer, the uterine, cervical, and 
vaginal canals are the only areas in which 
the radiating substance is placed. However, 
if the cancer has metastasized, external ra- 
dium or x-rays should be used. 

Cancer of the Fundus . — Until recently 
surgeons and radiologists considered that a 
fundal cancer was best treated by combin- 
ing radium and surgery. It seems that sta- 
tistics are about to prove that it is best not 


to perform any surgery, even in these cases, 
but to depend on irradiation. 

As stated by Dr. J. C. Bloodgood, if there 
is a question of doubt, it is both theoretically 
and practically wiser to try irradiation first 
in most cases. Remember, however, that 
there are a few cases in which delayed sur- 
gery might be harmful. 

We have not given statistics in this paper 
nor are we saying much about the technic 
of treatment. Many convincing statistics are 
available from our large clinics and hos- 
pitals. 


BOOK REVIEW 


Le Remanjement nosologique de la Dila- 
tation DES BrONCHES PAR l’ APPLICATION 
SYSTEMATIQUE DU LlPIODO-DlAGNOSTIC 
(The New Classification of Bronchial Dila- 
tations by the Systematic Application of 
Lipiodol Diagnosis). By Poumeau-Delille. 
Preface by Professor Emile Sergent. 
Pages 132, with 27 illustrations. Masson et 
Cie., Editeurs, Paris, 1932. Price, 24 francs. 

The use of lipiodol in diagnosis permits the 
recognition of the unexpected frequency of 
bronchial dilatations by showing up the char- 
acteristic images in the cases of non-fetid 
bronchorrhea. On the other hand, this method 
of study renders possible the differentiation 
of the pseudo-vomiae of bronchia] dilatations 
from the true vomicae due to a pulmonary sup- 
puration. 

The simple radiologic appearance, that is, 
without the aid of lipiodol, in cases of bronchi- 
ectasia is generally not highly characteristic, 
consisting of a more or less generalized or 
localized accentuation of the descending 
shadows of the lung tree. Sometimes the 
shadow of a retractile pleuropulmonary scle- 
rosis suggestive of mediastinal pleurisy at- 
tracts attention and suggests the possibility 
of a bronchiectasis, to be confirmed by the use 


of lipiodol. After the injection of iodized oil 
the shadows of beaded, ampullar, sac-like 
dilations are characteristic of bronchiectasis. 
Certain shadows of displaced bronchi with 
puddling of lipiodol do not necessarily indi- 
cate the presence of bronchial dilatations; for 
instance, they may be due to pulmonary scle- 
rosis with emphysema. 

It is possible to recognize the radiologic as- 
pects of bronchiectasis on the simple films by 
comparing films made before and after the in- 
jection of lipiodol ; the dilated bronchi as a 
rule appear in the form of dark areas, while 
the clear adjacent areas suggesting cavities 
correspond to the health}- pulmonary paren- 
chyma. 

The foregoing are some of the conclusions 
drawn by the author from his work, which 
was done under the supervision of Professor 
Sergent. They crystallize the results of the 
last ten years in the clinic of the well-known 
investigator of pleuro-pulmonarv roentgen- 
ology in his research on the application of the 
method of Sicard and Forestier to pulmonary 
disorders. This excellent little work is beau- 
tifully illustrated, much better than the aver- 
age French publication. The text is amplified 
by an excellent bibliography and by detailed 
observations on 48 cases. 
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THE EFFECT OF THE DEPRESSION 
ON RADIOLOGY 

The depression has been the occasion for 
many members of the medical profession to 
lose a keen sense of justice in their relations 
with their fellow-practitioners. Some have 
suffered from an obsession of fear that they 
are in danger of losing all their practice, 
with an accompanying financial loss, and that 
great harm was about to befall them. For 
this reason they became the worst pessimists 
of all. There could not he an optimistic 
future — all was hopeless ! They became 
desperate and fearless. Many new com- 
bination cut-throat practices emanated from 
their disturbed minds. No amount of per- 
suasion could make them see the light of 
wisdom and fair play. 

Then, again, we have others, somewhat 
more optimistic, who admitted they could 
get along comfortably if only they were per- 
mitted to dictate the policies and practices 
of members of the medical profession — 
practices which would redound in financial 
benefits to themselves. 

It is with pride we can say that the 
larger number of our noble profession have 
remained sane. They have taken their mis- 
fortunes with a smile, trusting that condi- 
tions will improve, ready and willing to co- 
operate with organized medicine for the best 
interests of all. Much praise is due these 
noble men who have remained untainted, un- 
selfish. loyal American physicians. 

In the very early beginning of the depres- 
sion the medical profession was assailed for 
the high cost of medical care. After a cer- 


tain amount of discussion and deliberation 
by a few, it was thought best to attack the 
financial policies of hospitals, and in a meas- 
ure rightly so. It was generally agreed that 
if certain hospitals would separate them- 
selves from their pet hobby, free clinics, they 
would then be able to run along satisfacto- 
rily and be able to reduce their overhead 
enough to offer some reduction in their 
rates. It was thought that this would per- 
haps prove satisfactory if put into opera- 
tion. But the operating executives soon be- 
came apprehensive that this would not be 
sufficient to appease the dissatisfied ones, 
and began to search for some new way of 
“passing the buck.” Ever since then we 
have heard talk of reducing the cost of lab- 
oratory work, and recently some have advo- 
cated reduction in the number of roentgen 
examinations in order to reduce the “high 
cost of medical care.” 

There has just appeared in a prominent 
medical bulletin an article written by an 
eminent American surgeon in regard to im- 
portant matters concerned with the practice 
of medicine. In this article the author says 
that “during the last few months we have 
all learned that many of the mechanical tests 
can be dispensed with and that they need not 
be repeated. Fewer roentgen examinations 
are required. The depression may he bene- 
ficial, as far as medical practice is concerned, 
in re-establishing sound medical practice and 
emphasizing the value of the general practi- 
tioner.” 

It would seem that roentgenology is 
thought to be a nice football to kick around, 
and to have placed upon it the responsibility 
for the high cost of medical care. Why 
single it out for curtailment from among 
other so-called “mechanical tests” ? Are we 
to believe that pathologic examinations 
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should also be restricted ? Are bacteriologic 
examinations to be limited? All these and 
others come under the so-called “mechanical 
tests.” The writer of the article referred to 
would have us infer that it took the depres- 
sion to show us how many roentgen exam- 
inations have been made unnecessarily and 
that, perhaps, with their curtailment, the 
general practitioner might expect to reap 
financial benefits. But internists and surgeons 
are none too ready to undertake major pro- 
cedures without the guidance of the prelim- 
inary x-ray examinations upon which they 
have learned to depend. Nor is it altogether 
certain that this form of economy will ap- 
peal to intelligent patients, and it is rather 
a pity to deprive the ignorant ones of the 
advantages of modern medical procedures. 

From the article it would appear that the 
author has in mind to diminish the already 
insufficient amount of laboratory teaching, 
for he says: “The laboratory has been over- 
emphasized, and the medical student, instead 
of arriving at a fairly accurate diagnosis 
through history-taking and physical exami- 
nation, has resorted to many early and oft- 
repeated laboratory tests or mechanical pro- 
cedures.” To restrict or abolish the teach- 
ing of these so-called mechanical tests would 
be the cause for the progress of medicine to 
come to a standstill, and our medical stu- 
dents would have to learn the stunts of the 
doctor of long ago, when the practice of 
medicine was very much the practice of 
diplomacy. If medical students are to be re- 
stricted in or deprived of the knowledge of 
the uses of such indispensable diagnostic 
measures as pathologic and bacteriologic ex- 
aminations and roentgen-ray examinations, 
we might as well begin to teach them the 
stunts of the good old doctors of the good old 
days. Those were the days, we are told, of 
prosperity, and also the days when the good 
old doctor would look at your tongue, feel 
your pulse, ask about the folks, and how they 
were going to vote in the coming elections, 
also how the mustard seed was coming on 


which was planted in the last quarter of the 
moon. He would then slap you kindly on 
the back, and tell you that your ailment was 
liver trouble (when it might have been pul- 
monary tuberculosis). After writing four 
or five prescriptions, among which was one 
for some patented Liver Regulator, he 
would ask you for a dollar, the price of his 
examination. We will admit that one dollar 
for a medical examination is within the 
reach of nearly every one, but who would 
prefer such an examination? 

Would we be satisfied to do away with 
diagnostic agencies at this time and resort 
to the old-time custom of exploratory opera- 
tions? This often proves a lucrative prac- 
tice, subjecting the patient to hospital and 
operative expenses. If this is economy, it 
can only be depraved economy. 

We all agree that in times such as these, 
members of the medical profession should 
consider the economic conditions of their 
patients. Certainly the radiologists have 
done their part. They have made their 
prices conform to the patients' ability to pay, 
and, besides, they bare had to meet the com- 
petition with certain physicians who send 
their patients to be x-rayed by charity insti- 
tutions while the}' themselves continue treat- 
ing them as private patients. 

Inasmuch as roentgen-ray examinations 
have been thought to play an important part 
in the high cost of medical care, would it 
not be interesting if organized medicine 
could obtain statistics on the cost and 
charges for all types of medical examina- 
tions and operations of all specialties of 
medicine? There can be no question as to 
what such statistics would show. In the in- 
stance of roentgenology, the costly appara- 
tus and operating expenses raise the over- 
head tremendously, while the roentgenolo- 
gist’s charges, when compared to his costs, 
are moderate. 

In the instance of the various surgical 
specialties, it would be found that the cost 
is small and the charge high. It has been 
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known to happen that x-ray examination 
renders an exploratory operation unneces- 
sary, in which case the patient can well af- 
ford to pay $25 or $50 to save several hun- 
dred, to say nothing of his anxiety and 
suffering. 

This is no time for suggestions regarding 
changes in practices which have been found 
indispensable in medical care. What we 
need is co-operation between all who practise 
medicine and minister to the sick, setting 
aside all "small petty differences and jeal- 
ousy.” Let it be a give-and-take proposi- 
tion. 

Is it not generally admitted by the unprej- 
udiced that modern methods of precision as 
embodied in laboratory and radiation 
methods have proved of value? If any have 
unnecessarily subjected their patients to 
tests, because such were available and, in the 
abstract, desirable, let them exercise modera- 
tion. But surgeons and clinicians and den- 
tists are the last individuals who ought to 
advise patients to do away with essential 
tests. To do so is to lose the ground which 
modern medicine has already gained. 


ANNOUNCEMENTS 

RADIOLOGY HONORED 

When radiology received its first honor it 
was considered as news; now that it has 
been honored so many times, particularly by 
the American Medicat Association, the Na- 
tional Board of Medical Examiners and 
others, it may be no longer considered news 
by some. However, we are certain that our 
readers will agree with us that radiology has 
been honored once more when one of its 
members has been appointed to rcpre>cnt ra- 
diology in America. We have just received 
news from Washington that Edwin C. 
Ernst, M.D.. past president of the Radio- 
logical Society of North America, past pres- 
ident of the American Radium Society, to 
speak of only two posts of honor he has 


held, has been appointed as a Permanent 
Trustee of the National Health Foundation, 
of Washington, D. C. 

The National Health Foundation has 
made a wise selection in Dr. Ernst. They 
will find in him an energetic and dependable, 
and most capable, worker. 


AMERICAN REGISTRY OF RADIO- 
LOGICAL TECHNICIANS 

H. B. Podlaskv, M.D., Chairman of the 
American Registry of Radiological Tech- 
nicians, desires to notify the radiologists of 
North America that the Registry is now in a 
position to begin the classification of ap- 
proved x-ray departments for instruction in 
x-ray technic. 

Radiologists who desire to have their 
courses approved are requested to send a 
letter of inquiry to E. A. Pohle, M.D., 
Ph.D., Department of Radiology, Univer- 
sity of Wisconsin, Madison, Wisconsin. 


INDIANA ROENTGEN SOCIETY 

The sixth annual meeting of the Indiana 
Roentgen Society was held in Indianapolis 
on February 22. E. R. Witwer, M.D., of 
Detroit, addressed the Society. 

The following officers were elected: Pres- 
ident-elect, W. R. Cleveland, M.D., of Ev- 
ansville; Vice- president, H. H. Inlow, M.D., 
of Shelbyville; Secretary-Treasurer, Tames 
N. Collins, M.D., of Indianapolis. 


FOURTH CONGRESS, PAN-AMER- 
ICAN MEDICAL ASSOCIATION 

Dallas, Texas. March 21-25. 1933 

1 he Congress which has just closed is the 
fourth in the series this Association has suc- 
cessfully conducted, the first in Havana, the 
second in Panama, and the third in Mexico 
City. 

In the Section on Radiology the speakers 
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were Albert Soiland, M.D. (Radiologic 
Concept of Treatment of Cancer of Breast) ; 
W. W. Watkins, M.D. (Treatment of Lung 
Cavities) ; David Escalante, M.D. (Electro- 
therapy in Tuberculosis) ; Pedro L. Farinas, 
M.D., and M. Mitrani, M.D. (paper in 
Spanish language), and Victor Randolph, 
M.D. (X-ray Demonstrations of Cavity 
Closure by Surgical Methods ) . Each paper 
was followed by discussion. 

The attendance was considered excellent, 
and there is no question but that those who 
came to the Congress and participated found 
it well worth nvhile. 


PRELIMINARY PROGRAM OF THE 
AMERICAN CONGRESS OF 
RADIOLOGY 1 


SEPTEMBER 25 TO 30, 1933, INCLUSIVE 

Monday, 9:00 A.M., September 25, 1933 

Address of Welcome by President of the 
Chicago Medical Society, Austin A. Hay- 
den, M.D. 

Address by the President of the Exposi- 
tion, “A Century of Progress,” President 
Rufus C. Dawes 

Address by the Surgeon-General of Public 
Health of U. S., Surgeon-General Hugh 
S. Cumming 

Address by the Editor of the Journal of the 
American Medical Association, Morns 


Fishbein, M.D. 

Intermission — 15 Minutes 
Address by the President of the American 
Congress of Radiology, Henry K. Pan- 
coast, M.D. . r „ 

Address by Franklin H. Martin, M D., 
Executive Director of American College 
of Surgeons 

Address, “Radiosensitivity of Tumor Tis- 
sue,” Tames Ewing, M.D. 

Brief report of committees— special an- 
nouncements 


, . It replaces tlie scientific 

tT his program is almost c 01 ™) 1 '.''- S cietv- the American 
ogrTms <5 the American to* um Socn = s ^.v of North 

£ra%S y th S e° An^aS veSng of the American College 
: Radiology. 


(Nate , — Following the opening meeting, the spe- 
cial committee meetings of the various component 
radiological societies will be announced by the offi- 
cers of the societies, and may take place some time 
after adjournment each day.) 

2:00 p . m . — Ad j ournment 


Tuesday, 9:00 A.M., September 26, 1933 
Section “A,” General Group of Papers 
Devoted to Chest Diseases 
H. Kennon Dunham, M.D., Cincinnati, 
Ohio 

“The Roentgen Ray in the Study of 
Pathology of Pulmonary Tuberculosis.” 
Lawrason Brown, M.D., and Mr. Homer 
L. Sampson, Saranac Lake, N. Y. 
“Correlation of Clinical and Roentgen- 


ological Observation in Pulmonary Tu- 
berculosis.” 

F. Maurice McPiiedran, M.D., Philadel- 
phia, Pa. 

“Tuberculosis in Children.” 

Fred Jenner Hodges, M.D., and C. B. 
Peirce, M.D., Ann Arbor, Mich. 

“The Roentgen Examination of the 
Heart; A Critical Study of the Frontal 
Silhouette.” 

Willis F. Manges, M.D., Philadelphia, Pa. 
“An Analysis of a Group of Primary Car- 
cinomas of the Lungs, Treated with Deep 
X-ray Therapy.” 

William H. Stewart, M.D., and H. Earl 
Illick, M.D. (by invitation) 

“Where is the Diaphragm?” 

11:00 a.m. — Recess 

George W. Holmes, M.D., Boston Mass. 
“Lymphoblastoma of the Chest and Else- 


where.” „ , . 

Charles A. Waters, M.D., Baltimore, 

“Roentgen Diagnosis of Interlobar Pleu- 
risy” (lantern slides) 

iV Walter Wasson, M.D., Denver, bo. 
“Accessory Sinus Diseases in Relation to 
Chest Diseases.” 

w Watkins, M.D., Phoenix. 


AHZ. . r 

“Non-tuberculous Inflammation o 


Lungs.” 
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William A. Evans, M.D., Detroit, Mich. 
“Surgical Conditions within the Chest, 
under Roentgen Observations.” 

Leroy Sante, M.D., St. Louis, Mo. 

“The Radiological Detection of Obscure 
Foci of Suppuration in the Chest.” 

Mr. Rex Wilsey, Physics Dept., Research 
Lab., Eastman Kodak Co., Rochester, 
N. Y. 

“Scattered X-rays in Chest Roentgen- 
ography.” 

2:00 p.m. — Adjournment 


Wednesday, 9:00 AM., September 27, 1 90S 
Section “A,” Castro-intestinal Diseases 
B. R. Kirklin, M.D., Rochester, Minn. 
“Duodenitis and its Roentgenologic 
Characteristics.” 

Lewis Gregory Cole, M.D., New York 
City 

“Application of Roentgenological Find- 
ings to the Solution of Gastro-intestinal 
Problems.” 

James T. Case, M.D., Chicago, 111. 

“Functional Disturbances of the Colon in 
Relation to the Roentgen Diagnosis of 
Organic Colonic Disease.” 

Eugene P. Pendergrass, M.D.. and \\ . 
Osler Abbott, M.D., Philadelphia. Pa. 
“An Evaluation of a New Procedure in 
the Study of the Small Intestine.” 

John L. Kantor, M.D., and Samuel 
Sc it ec i i ter, M.D., New T ork City 
“Colon Studies. VII. — Variations in the 
Fixation of the Cecocolon: Their Clini- 
cal Significance.” 

R. R. Newell, M.D., San Francisco, Calif. 
“Statistical Work on Visualization of the 
Gall Bladder by the Oral Method.” 
Sherwood Moore. M.D.. and Evarts A. 
Graham, M.D.. St. Louis, Mo. 
“Explanation of the Errors in Diagnosis 
of Gall-bladder Disease.” 

1 1 -.00 a.m. — Recess 
Hollis E. Potter, M.D., Chicago. 111. 
"Roentgenology of Duodenal Ulcer: (a) 
Behavior of the Stomach and Duodenum; 


(b) Methods of Obtaining Outline De- 
formity in Roentgenograms.” 

J. J. Vallerino, M.D., Panama, R. P. 
“Roentgenologic Studies of Amoebic 
Colitis.” 

Nelson M. Percy, M.D., and David S. 
Beilin, M.D., Chicago, 111. 

“Analysis of 1,000 Consecutive Exami- 
nations of the Stomach and Duodenum 
from the Clinical, Roentgenological, and 
Surgical Viewpoints, with Particular Ref- 
erence to the Incidence, Diagnosis, and 
Treatment of Ulcer and Carcinoma of the 
Stomach.” 

E. T. Leddy, M.D., Rochester, Minn. 

“Dangers of Fluoroscopy and Methods of 
Protection.” 

2:00 p.m. — Adjournment 
Thursday, 9:00 A.M., September 28, 1933 
Section “A,” Diseases of Bones and Joints; 
Bone Tumors 

Charles F. Gesciiickter, M.D., Balti- 
more, Md. 

“Seventy Cases of Five-year Cures in 
Sarcoma of Bone” (lantern slides). 
Howard P. Doub, M.D., Detroit, Mich. 
“Injuries of the Spine, Both Acute and 
Chronic.” 

Lawrence Reynolds, M.D.. and E. R. 
Witwer, M.D., Detroit. Mich. 
“Parathyroid Disease.” 

V illiam B. Coley, M.D., and Bradley 
L. Coley, M.D., New York City 
“The Treatment of Giant-cell Tumors of 
Long Bones.” 

1 1 :00 a.m. — Recess 

Ralph S. Bromer, M.D., E. P. Corson- 
White, M.D.. and Irving Stine, M.D., 
Philadelphia, Pa. 

“Osteomalacic Diseases in Monkeys: A 
Metabolic and Roentgenographic Studv ” 

H B. Phemister, M.D., Chicago, III. 

“X-ray Evidences of Necrosis of the 
Head of the Femur Following Intra- 
capsular Fractures of the Neck.” 

F.w A. Carter, M.D., Los Angeles. Calif. 
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"Infectious Granulomas of the Bones and 
Joints, with Special Reference to Coc- 
cidioidal Disease.” 

E. C. Vogt, M.D., and C. F. McKhann, 
M.D., Boston, Mass. 

“Lead Poisoning in Infants and Chil- 
dren.” 

L. G. McCutchen, M.D., St. Louis, Mo. 
Moving Picture — “Reduction of Frac- 
tures and Removal of Foreign Bodies 
under Fluoroscopic Control, Using Oil- 
immersed Units and Special Fracture 
Device.” 

L. A. Milkman, M.D., Scranton, Pa. 
"Further Observations on Spontaneous 
Multiple Symmetrical Fractures.” 

2:00 p.m. — Adjournment 


Friday, 9:00 AM., September 29, 1933 
Section "A,” Urology and Gynecology 

Leopold Jaciies, M.D., and Moses Swick, 
M.D., New York City 
“Studies with Opaque Media in Urology.” 
Don Carlos Heuser, M.D., Buenos Aires, 
Argentina 

"Opaque Studies of the Uterus and Pel- 
vis.” 

Hans A. Jarre, M.D., Detroit, Mich. 
"Renal Peristalsis during Pyelonephritis: 
A Roentgen-physiologic Study.” 

Bernard H. Nici-iols, M.D., Cleveland, 
Ohio 

“Further Observations in the Diagnosis of 
Tumors of the Kidney.” 

11:00 a.m. — Recess 

Ernst A. Pohle, M.D., Ph.D., Madison, 
Wis. 

“The Fate of Thorium Dioxide in the 
Body after Intravenous Injection.” 

Leon Solis-Cohen, M.D., and Samuel 
Bruck, M.D., Philadelphia, Pa. 
“Roentgen Examination of the Chests of 
500 Newborn with Reference to Pathol- 
ogy Present Other Than Enlarged 
Thymus.” 

2:00 p.m. — A djournment 


Saturday, 9:00 AM., September 30, 1933 
Section “A,” Neurology and Miscellaneous 

Merrill C. Sosman, M.D., Boston, Mass. 
“Pituitary Tumors; Radiological Aspects 
of Diagnosis and Treatment.” 

Karl Kornblum, M.D., and Francis C. 
Grant, M.D., Philadelphia, Pa. 
“Encephalography.” 

John D. Camp, M.D., Rochester, Minn. 
“Spinal Cord Lesions and Their Recogni- 
tion by Roentgenologic Methods.” 

A. Howard Pirie, M.D., Montreal, Quebec, 
Can. 

“Visualization of the Cerebro-spinal Fluid 
System by Air or Oxygen.” 

Edwin C. Ernst, M.D., St. Louis, Mo. 
“Roentgenological Considerations of 
Sinus Diagnosis with and without Radi- 
opaque Oils.” 

1 1 :00 a.m. — Recess 

Amedee Granger, M.D., New Orleans, 
La. 

“The Diagnosis of Accessory Sinuses.” 
Frederick M. Law, M.D., New York City 
“Diagnosis of Mastoid Disease.” 

2:00 p.m. — Adjournment 


A. W. Crane, M.D., Kalamazoo, Mich. 

“The Genealogy of the X-ray.” 

Seeley G. Mudd, M.D., Pasadena, Calif. 

Title to be announced. 

Dr. W. D. Coolidge and Dr. E. E. Charl- 
ton, Schenectady, N. Y. 

“Some Practical Applications of the Re- 
cent Advances in Physics.” 

Dr. Charles C. Lauritsen, Pasadena, 
Calif. 

“The Solution of Some Problems in High 
Voltage Equipment.” 

Dr. Lauriston S. Taylor, Washington, 
D. C. 

“Application of Physical Measurements 
in Clinical Irradiation." 

G. Failla, D.Sc., New York City 

“Physical and Biological Characteristics 
of 70 0 K.V. X-ray.” 
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E. H. Quimby, M.A.,-and M. M. Cope- 
land, M.D., New York City 
“Distribution of X-rays within the 
Human Body.” 

G. Failla, D.Sc., and L. Mari nelli, B.Sc., 
New York City 

“The Measurement of Gamma Rays in 
Roentgens.” 

Floyd F. Craver, M.D., and William S. 
MacComb, M.D., New York City 
“Heublein’s Method of Continuous Irra- 
diation of the Entire Body in the Treat- 
ment of Generalized Neoplasms.” 

T. Leucutia, M.D., Detroit, Mich. 

“The Problems of Protection and Their 
Solution in Short W ave Therapy.” 

Paul C. Hodges, M.D., Chicago, 111. 

“The Place of Roentgenology in the Uni- 
versity: A Program of Teaching and In- 
vestigation.” 

A. Mutscheller, Ph.D., Westinghouse 
X-ray Corp., Long Island City, N. Y. 
“Studies on Composite X-ray Filters.” 


IP cducsday, 9:00 AM., September 27 , 1933 
Section "B,” Breast Diseases 

Ira IT. Lockwood, M.D., Kansas City, Mo. 
“Further Observations in Roentgen Diag- 
nosis of the Breast.” 

Albert Soiland, M.D., Los Angeles, Calif. 
“Combined Surface and Interstitial Radi- 
ation in the Treatment of Mammary 
Cancer.” 

Burton J. Lee, M.D., New York City 
“Irradiation Results in the Treatment of 
Cancer of the Breast.” 

Ernst A. May, M.D., Newark, N. J. 
“Distribution of X-ray Intensity in Tissue 
with the Central Rav Striking the Sur- 
face, at Angles other than 90 Degrees.” 

1 1 :00 a. si.- — Recess 

George E. Peahi.kr, M.D., and Jacob H. 
Vastine, M.D., Philadelphia, Pa. 
“Technic and Results of Irradiation in 
Carcinoma of the Breast.” 


Gordon E. Richards, M.D., Toronto, Ont., 
Canada 

“The Treatment of Chest Wall Second- 
aries in Breast Carcinoma: A Preliminary 
Report of a New Technic.” 

A. U. Desjardins, M.D., Rochester, Minn. 
“A Classification of Tumors from the 
Standpoint of Radiosensitiveness.” 
Alexander Brunschwig, M.D., Chicago, 
111 . 

“Histopathology of Irradiated Hodgkin’s 
Disease and Lymphoblastoma.” 

2:00 p.m. — Adjournment 


Thursday, 9:00 AM., September 28, 1933 
Section “B,” Cancer of the Mouth, Skin; 
Miscellaneous 

Charles L. Martin, M.D., Dallas, Texas 
“Irradiation Treatment of Cancer of the 
Lip and Mouth; Technic and Results” 
Douglas Quick, M.D., New York City 
“Management of Cancer of the Mouth 
and the Cervical Lymphatics.” 

Hayes E. Martin, M.D., and Robert E. 
McNattin, M.D., New York City 
“The Treatment of Carcinoma of the 
Pharynx, Tonsil, and Extrinsic Larynx 
by Divided Doses of Roentgen Therapv.” 
George W. Grier, M.D., Pittsburgh, Pa. 
“Cancer of the Skin.” 

Joseph Jordan Eller, M.D., New York- 
City 

“Results of Irradiation in Diseases of the 
Skin.” 

Maurice Lenz, M.D., Cornelius Coak- 
ley. M.D., and A. P. Stout, M.D.. New 
York City 

“Roentgentherapy of Epitheliomas of the 
Pharynx and Larynx.” 

11:00 a. si. — Recess 

Leo E. Pariseau, M.D.. Montreal, Quebec 
Can. 

"The General and Medical History of 
Electricity Told with Old Books Taken 
from my Library.” 
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Elliott, M.D., Chicago, 111. 

“Abdominal Hodgkin’s Disease.” 

Cancer Edward H. Skinner, M.D., Kansas City 
Mo. 


J. Ernest Gendreau, M.D., Montreal, 
Quebec, Can. 

“Three Years of 300 K.V. 
Therapy.” 

Ira I. Kaplan, M.D., Milton Friedman, 
M.D., Rieva Rosh,.M.D., and Carl B. 
Braestrup, B.S.C., P.E., New York City 
“Protracted Irradiation in the Treatment 
of Neoplasms of the Mouth and Pharynx: 
A Comparison between X-rays (Coutard 
Technic), 5-gram Radium Pack, and 
Small Radium Pack.” 

Bernard P. Widmann, M.D., Philadelphia 
"The Roentgen- ray and Radium Treat- 
ment of Cancer of the Lip.” 

Prank E. Simpson, M.D., Chicago, 111. 
“Radium Treatment.” 

2:00 p.m. — Adjournment 


Friday, 9:00 A.M., September 29, 1933 
Section “B,” Urology and Gynecology, and 
Abdominal Disease 

Benjamin S. Barringer, M.D., New York 
City 

“The Irradiation Treatment of Carci- 
noma of the Bladder.” 

William P. Healy, M.D., New York City 
“Radiation Treatment of Carcinoma of 
the Cervix.” 

Henry L. Schmitz, M.D., Chicago, 111. 
"Irradiation Treatment of Carcinoma of 
the Uterus.” 

Leda J. Stacy, M.D., Rochester, Minn. 

“Benign Diseases of the Uterus.” 

Russell H. Ferguson, M.D., New York 
City 

“Studies in the Diagnosis and Treatment 
of Teratoma Testis.” 

11:00 a.m. — Recess 
F. Liberson, M.D., Stapleton, N. Y. 

“The Multi-perforated Lead Screen in 
Deep Therapy.” 

H. H. Bowing, M.D., Rochester, Minn. 
“Radium Treatment of Primary Carci- 
noma of the Rectum. 

Edward L. Tenkinsox, M.D., and A. R. 


“Radiology and the Radiologist.” 

Frank E. Simpson, M.D., Chicago, 111. 
“Technic of Treatment of Cancer of 
Cervix with Radon.” 

2:00 p.m. — Adjournment 


Saturday, 9:00 AM., September 30, 1933 
Section “B,” Miscellaneous 
Leon J. Menville, M.D., New Orleans. 

“Visualized Lymphatics.” 

William Edward Chamberlain, M.D.. 
Philadelphia, Pa. 

“Pernicious Leukopenia." 

Edwin A. Merritt, M.D., and Edgar M. 
McPeak, M.D., Washington, D. C. 
“Diagnosis and Treatment of Parathyroid 
Dysfunction.” 

Roland E. Loucks, M.D., Detroit, Mich. 
“Radium in the Treatment of Hyperthy- 
roidism.” 

Thomas A. Groover, M.D., and A. C. 
Christie, M.D., Washington, D. C. 
“X-ray Treatment of Hyperthyroidism.” 

11:00 a.m. — Recess 

U. V. Portmaxn, M.D., Cleveland, Ohio 
“The Malignant Diseases of the Thyroid 
Gland.” 

John M. Keiciiline, M.D., Huntingdon. 
Pa. 

“A Report of 62 Cases of Herpes Zoster 
Treated with X-rays.” 

Bernard F. Schreiner, M.D., Buffalo, 
N. Y„ and William H. Wehr, M.D.. 
Buffalo, N. Y. 

“Prinmrv Newgrowths Involving the 
Hand.” ’ 

William H. Cameron, M.D., New 5 ork 
City 

“Training for Radium Therapy.” 

Pedro L. Farinas, M.D., Havana. Cuba 
Title to be announced later. 

2:00 p.m. — Adjournment 
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J. Ernest Gendreau, M.D., Montreal, 
Quebec, Can. 

“Three Years of 300 K.V. Cancer 
Therapy.” 

Ira I. Kaplan, M.D., Milton Friedman, 
M.D., Rieva Rosh, M.D., and Carl B. 
Braestrup, B.S.C., P.E., New York City 
“Protracted Irradiation in the Treatment 
of Neoplasms of the Mouth and Pharynx: 
A Comparison between X-rays (Coutard 
Technic), 5-gram Radium Pack, and 
Small Radium Pack.” 

Bernard P. Widmanx, M.D., Philadelphia 
"The Roentgen-ray and Radium Treat- 
ment of Cancer of the Lip.” 

Frank E. Simpson, M.D., Chicago, 111. 
“Radium Treatment.” 

2:00 p.m. — Adjournment 


Friday, 9:00 A.M., September 29, 19 3.: 
Section "B,” Urology and Gynecology, and 
Abdominal Disease 


Benjamin S. Barringer, M.D., New York 

City . 

“The Irradiation Treatment of Carci- 
noma of the Bladder. 

William P. Healy, M.D., New Y r ork City 
“Radiation Treatment of Carcinoma of 

the Cervix.” . 

Henry L. Schmitz, M.D., Chicago, 111. 
“Irradiation Treatment of Carcinoma of 
the Uterus.” 

Leda J. Stacy, M.D., Rochester, Minn. 

"Benign Diseases of the Uterus. 

Russell H. Ferguson, M.D., New York 


City 

“Studies in the Diagnosis and Treatment 

of Teratoma Testis.” 

11:00 a.m. — Recess 
'. Liberson, M.D., Stapleton, N. Y. 

“The Multi-perforated Lead Screen 
Deep Therapy.” ..... 

I. H. Bowing, M.D., Rochester V inn 
“Radium Treatment of Pnman Car 

noma of the Rectum. , . t> 

Z.™ L. JEXK.KSOX. M.D., an* A. R. 


Elliott, M.D., Chicago, 111. 

“Abdominal Hodgkin’s Disease.” 
Edward H. Skinner, M.D., Kansas City. 
Mo. 

“Radiolog)' and the Radiologist.” 

Frank E. Simpson, M.D., Chicago, 111. 
“Technic of Treatment of Cancer of 
Cervix with Radon.” 

2:00 p.m. — Adjournment 


Saturday, 9:00 A.M., September 30, 1933 
Section “B,” Miscellaneous 
Leon J. Menville, M.D., New Orleans. 

“Visualized Lymphatics.” 

William Edward Chamberlain, M.D., 
Philadelphia, Pa. 

“Pernicious Leukopenia.” 

Edwin A. Merritt, M.D., and Edgar M. 
McPeak, M.D., Washington, D. C. 
“Diagnosis and Treatment of Parathyroid 
Dysfunction.” 

Roland E. Loucks, M.D., Detroit, Mich. 
“Radium in the Treatment of Hyperthy- 
roidism.” 

Thomas A. Groover, M.D., and A. C. 
Christie, M.D., Washington, D. C. 
“X-ray Treatment of Hyperthyroidism.” 

11:00 a.m.— Recess 


r. V. Portmann, M.D., Cleveland, Ohio. 
“The Malignant Diseases of the Thyroid 
Gland.” 

ohx M. Keichline, M.D., Huntingdon. 
Pa 

“A Report of 62 Cases of Herpes Zoster 
Treated with X-rays. 

Iernard F. Schreiner, M.D., Buffalo, 
N. Y„ and William H. Wehr, M.D.. 
Buffalo, N. Y. 

“Primary Newgrowths Involving 

Villi am H. Cameron, M.D., New ^ ork 

Citv „ 

“Training for Radium Therapy. 

■edro L. Farinas, M.D., Havana, u ra 
Title to be announced later. 

2:00 p.m. — A djournment 
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long as the vomited or aspirated contents have a 
blue color. These measures on the part of the 
author have prevented the repetition of the experi- 
ence in his practice. 

L. J. Carter, M.D. 


THE ESOPHAGUS (DIAGNOSIS) 

A Contribution to the Formation of Diverticula 
in the Lower Esophagus. Karl Netncc. Rontgen- 
prsxis, April, 1932, IV, 304-309. 

Diverticula in the lower portion of the esophagus 
are comparatively rare and usually small. Hiatus 
hernias may simulate large diverticula. The shape 
of the stomach is of great importance in differen- 
tiating the two, but greater yet is the appearance of 
the mucosa in the questionable sac, which shows 
gastric mucosa in a hernia and esophageal in a di- 
verticulum. In diverticula one may find remnants of 
barium even after some days, a fact which is un- 
likely in diaphragmatic hernias. A case with a very 
large diverticulum in the lower third of the esopha- 
gus is described. 

H. \V. Herkf, M D. 


DOSAGE 

Ionization Measurements on the Influence of Sec- 
ondary Beta Rays in Gamma-ray Therapy. E. 
Stahel. Strahlentherapie, 1932, XLIV, 57S-SS4. 

The intensity and penetrability of secondary radi- 
ation of various metal filters were studied. It ap- 
peared that the differences in intensity are insignif- 
icant and that the penetrability of secondary beta 
rays is small. There is, however, a characteristic 
difference between high atomic metals and those of 
medium atomic weight. For practical purposes it 
seems that the secondary filtration is insignificant 
m the case of transcutaneous treatment. In intra- 
tumoral irradiation the use of secondary filters of 
medium atomic weight permits of a more efficient 
exposure. Celluloid, aluminum, copper, gold, lead, 
and platinum were used in the investigation. As 
non-toxic metals for the secondary filters, silver, 
mckei, and chromium may he considered. 

Ernst A. Pohle, M.D , Ph D. 


EXPERIMENTAL STUDIES 

I he Effect of Roentgen Rays on the Function of 
Secretory Organs. Observations on the Living 
Organ in Luminescent Light. I. — The Liver. \V. 
Hartoch and M. Israelski. Strahlentherapie, 1932, 
ULIV, 557-574. 

The authors exposed 100 frogs to roentgen rays. 
Ihc technic was as follows : 180 K.V., 5 ma., 10 
mm. A! or 0.5 mm. Cvi, from 30 to 35 cm. F.S.D., 


dose from 10 to 4,000 r in one sitting given over the 
entire body or over the liver region only. The 
animals were paralyzed by curare. From 1.2 to 1.5 
c.c. of uranin, injected subcutaneously, stained the 
liver and the serum a light green color. Thirty un- 
treated frogs served as controls. 

It appeared that there was no difference between 
the effects of the total body exposure and the ex- 
posure of the liver region alone. Some frogs lived 
up to 35 days after the total body exposure to high 
doses, while warm-blooded animals died within a 
few days after being exposed to only a small frac- 
tion of the dose. Comparing the irradiated and 
non-irradiated animals, it appeared that the excre- 
tion of the dye in the liver was definitely delayed 
in the first group. The methods of intravital micros- 
copy in luminescent light were used in this investi- 
gation. The delay in excretion, following doses of 
500 r and more, manifests itself five hours follow- 
ing exposure and lasts at least three weeks. The 
injury to the liver was augmented with increasing 
dosage. Intravital microscopy is recommended as 
an excellent method for the stud}’ of the function 
of secretory organs. 

Ernst A. Pohle, M.D., Ph.D. 


The Effect of Roentgen Rays on the Capacity of 
Rat Tumors to Absorb Iodine and Bismuth. Gosta 
Jansson. Acta Radiologica, 1932, XIII, Fasc. 5, pp. 
533-550. 

From experimental work the author concludes that 
small doses of x-rays have no effect on the ability 
of rat tumors to absorb iodine. If one uses some- 
what larger doses of radiation, the absorbing power 
for iodine is reduced regardless of whether the 
filtration is heavy or not. This effect does not ap- 
pear during the first twenty-four hours, but only 
after a few days. 

The effect upon the absorption of bismuth by these 
tumors is exactly the opposite, absorption being in- 
creased as a result of irradiation. 

A. L. Hart, M.D. 


Some Histologic Studies of the Action of Radium 
Alone and Combined with Freezing on the Ncuro- 
retc of the Spinal Cord of Full-grown Rabbits. 
Luigi Pilati. Riv. di radio! e fisica med., November, 
1932, IV, 525-534. 

From his study the author shows that the neuro- 
reticulum is radioresistant. Only after strong doses 
was it possible to obtain minor lesions (in the form 
of ingrowth of neurofihrils), vacuolization of the 
cytoplasm, thickening of the nodal points, and, in 
rare instances, signs of disintegration or disorder of 
the nctiroreticulum. By a combined action of radium 
and freezing there was produced a conglutination of 
the ncuroreticulum of Donaggio in the form of 
scattered islets amid intact cells, an effect which has 
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• Ritter . J-. Sydney, and Shifrin, Leo A. Calcu- 
lus Disease Complicating Horseshoe Kidney 330 
Rivers, Andrew B, and Wilbur, Dwight L. 
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Rivers, Andrew B. (with Bargen, J. Arnold).... 326 
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Application of Roentgen Ray in Angina 
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tabulum of Obstetrical Importance (Contri- 
bution to Obstetrical Measurement of 
Pelvis) 328 


Hypoph - vsis and Metabo- 

STA "^’ E r Ionization Measurements on Influ- 
ence of Secondary Beta Rays in Gamma-rav 
lJierapy ~ _ _ ■ ^33 

Stephenson, Earl (with Burns, C. W.) 325 

Stoklasa, Julius. Influence of Alpha, Beta, and 
Lamma Rays of Radium on Aerobe Breath- 
ing of Animal Organisms... 334 

Strauss H. Diverticulosis of Colon and Sig- 
nioiQ Carcinoma .... 

Weber, H. M. (with Kirklin, B. R.) 325 

Wesson, Miley B. Intravenous Urography: 

A ew . Diagnostic Procedure for General 
Practitioner __ 327 

AVilbur, Dwight L. (with Rivers, Andrew B.) 326 


CONTRAST MEDIA 

Iodine Poisoning and lodism from Lipiodol. D. 
A. Carmichael. Can. Med. Assn. Jour., March, 
1932, XXVI, 319, 320. 

Recently introduced solutions and compounds con- 
taining large percentages of iodine are now exten- 
sively used therapeutically or as opaque substances 
for radiography and are potential sources of poison- 
ing and iodism. Unless the danger is fully recog- 
nized and suitable measures for prevention or timely 
treatment employed, the inevitable errors or acci- 
dents of technic, and the well known idiosyncrasy to 
iodine, will undoubtedly lead with increased fre- 
quency to the reappearance of iodine poisoning. 

The author reports two cases of iodism and iodine 
poisoning following the use of lipiodol for bron- 
chography. 

The first case was that of a nurse who received 
20 c.c. of lipiodol by the transglottic method. Im- 
mediate films showed extensive left-sided bronchi- 
ectasis. Six hours later she became acutely ill with 
vomiting, diarrhea, faintness, intense pain in the 
hands, wrists, and face, followed by the appearance 
of marked urticarial wheals over the arms, face, and 
neck. These coalesced and formed bullous vesicles, 
many of which were hemorrhagic. The contents of 
these vesicles quickly coagulated, forming tough 
crusts beneath which new epithelium slowly formed, 
ending in complete recovery without scar in three 
months. 

The second case was that of a woman suffering 
from moderate arthritis, who received 30 c.c. lipiodol 
by the supraglottic method. Both lower lobe bronchi 
were well filled, the films also showing a thin line 
of oil in the gastric canal. Some hours later the 
patient became nauseated, weak, dyspneic, and was 


troubled with vomiting and diarrhea. .1 larked 
swelling and blackness of the tongue developed, 
with hemorrhagic blebs on the eyelids, fingers, toes, 
buttocks, tip of tongue, and soft palate. Laryngeal 
edema also developed. Improvement was rapid and 
recovery was complete in four weeks. 

Treatment in both cases was symptomatic, with 
adrenalin hypodermically and calcium lactate her 
os. The skin lesions were punctured and painted 
with 1 per cent picric acid solution. 

Experimental and clinical evidence shows that 
iodine absorption from the bronchial mucous mem- 
brane is negligible. If, therefore, idiosyncrasy is 
excluded, absorption in these two instances must 
have occurred from the gastro-intestinal tract. In 
both cases the lipiodol was introduced under visual 
control, and could reach the stomach only second- 
arily from the trachea and bronchi. How may this 
occur? Partly by cough and swallowing during the 
instillation, but certainly in much greater quantity 
from suppressing cough and substituting clearing 
the throat and swallowing during the fluoroscopic 
and radiographic examinations, or failure to expec- 
torate the oil raised by cough later. If this be true 
even the most exacting transglottic method of ad- 
ministration would not of itself 'be sufficient to pre- 
vent the subsequent appearance of toxic symptoms. 

Additional precautions are suggested by the author. 
The patient should be instructed that at uo time 
during the procedure, or afterward so long as the 
taste or smell of oil is recognized, should the sputum 
be swallowed. Careful search will reveal any oil in 
the stomach, and, if sufficient is found to contain 
even one grain of iodine, it should be removed by 
gastric lavage, induced vomiting, or a brisk saline 
cathartic. The antidote, starch, should be given as 
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could be demonstrated in either group. The obser- 
vations suggest that in children who are infected 
with ascaris and show no response to tuberculin 
tests the widening in the hilar areas with increase in 
the bronchovascular markings are possibly due to 
the repeated migration of ascaris larvs through the 
lungs. The changes seen in the roentgenogram are 
similar to those seen in the childhood type of hilar 
tuberculosis and may resemble changes following 
repeated non-specific infections of the lungs. 

C. G. Sutherland, M.D. 


GASTROINTESTINAL TRACT 
(DIAGNOSIS) 

Acute Intestinal Obstruction, Due to Mesenteric 
Defects Requiring Massive Resection. Charles Reid 
Edwards. Jour. Am. Med. Assn., July 23, 1932, 
XCIX, 27S-280. 

Most of the acquired changes within the mesen- 
tery have their origin in inflammatory processes, 
and unless there is a complete interruption of the 
circulation, as in mesenteric vascular occlusion, 
surgical intervention is rarely indicated. Neoplasms 
involve the mesentery, blit in a majority of cases a 
radical surgical procedure is contra-indicated. 
Cysts and other tumors developing in this region 
may require radical surgical measures; however, 
they are rare. Adhesions frequently demand oper- 
ation for relief. 

Trauma of the abdomen may rupture mesenteric 
vessels or separate the intestine from its mesentery, 
causing severe hemorrhage, or it may produce a 
wound in the mesentery which will allow coils of 
intestine to pass through, and, later, to become 
strangulated. Congenital defects do occur. The mes- 
entery may be excessively long or too short; sec- 
tions may he missing, or there may be anomalous 
developments in the arrangement of the blood sup- 
ply. The translucent spaces may he actual openings 
in the mesentery. Therefore, a hole appears within 
an anastomotic loop, and it may permit a coil of 
intestine to pass through. 

Intestinal obstruction caused by a passage of a 
loop of small bowel through this abnormal opening 
in the mesentery is probably the rarest of all fac- 
tors responsible for intestinal obstruction, and the 
infrequency of this condition with a consideration 
of the extent of its pathologic manifestations 
prompts this essay. Just what mechanism is respon- 
sible for the passage of a loop of bowel through 
this aperture is a matter of conjecture. The size 
and shape of the aperture would almost preclude the 
possibility of a spontaneous reduction, once the 
bowel had passed through. Once a loop has been 
projected through this opening, distention within the 
loop and peristaltic movement serve to force more 
arid more of the intestine through the opening, only 
to cause strangulation. Early operation is the only 


hope the patient has for recover)’. The percentage 
of recoveries has been high when reduction of the 
bowel could be effected. ‘ 

C. G. Sutherland, M.D. 


Roentgenologic Diagnosis of Neoplastic Diseases 
of the Stomach. B. R. Kirklin and H. M. Weber. 
Am. Jour. Cancer, September, 1932, XVI, 1134-1143. 

The authors review the x-ray signs of neoplastic 
diseases of the stomach. They stress the fact that 
at the Mayo Clinic during 1930 almost three-fourths 
of the gastric lesions following operations were 
malignant. In case of doubt they feel that one 
should lean towards the diagnosis of malignancy. 
They emphasize the desirability of active personal 
co-operation of the roentgenologist and the clinician. 
According to the authors, the annual health exami- 
nation should always comprise a roentgenologic in- 
vestigation of the alimentary tract. 

John R. Carty, M.D. 


Diseases of the Large Intestine. C. C. McClure. 
Arch. Surg., March, 1932, XXIV, 411-425. 

This is a general article on the common diseases 
and abnormalities of the colon, with comments on 
these conditions. The article is abundantly illus- 
trated. The author takes up the following condi- 
tions: Spastic colitis; ulcerative colitis, pericolitis; 
appendicitis ; foreign bodies; tuberculosis; diver- 
ticula, and carcinomas. 

Howard P. Doub, M.D. 


A Case of Volvulus of the Stomach. C. W. 
Burns and Earl Stephenson. Can. Med. Assn. Jour., 
March, 1932, XXVI, 328-330. 

Volvulus of the stomach is of rare occurrence. 
There is considerable discussion on the part of those 
reporting cases in the literature as to the proper use 
of the terms “volvulus” and “torsion," as applied 
to this rare rotation of the stomach. The authors 
consider their case to be one of true volvulus, i.c., 
one of complete rotation through 180 degrees. 

The patient, a well-nourished female infant, 4 
months old, was admitted to the St. Boniface Hos- 
pital, with a history of vomiting and constipation 
for twenty-four hours. The baby was very ill, the 
entire epigastrium being occupied by a mass which 
could be palpated and visualized. Below this tumor 
mass the abdomen was fiat and rigid. 

The pre-operative diagnosis was acute intussus- 
ception extending into the transverse colon. Opera- 
tion under ether anesthesia revealed a distended 
stomach, bluish-black in color, owing to strangula- 
tion of its blood supply. The pylorus was in the 
left hypochondrium. By rotating the pyloric end 
clock-wise, the stomach regained its normal position, 
there being no adhesions. When thus released, fluid 
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been observed by the combined action of x-rays and 
freezing. 

E. T. Leddy, M.D. 

The Placenta and the Reticulo-endothelial System, 
Especially on the Roentgenography of Placenta. Sh. 
Katsuya. Jap. Jour. Obstet. and Gynecol., April, 
1932, XV, 77-87. 

The author believes that the placenta in the preg- 
nant animal is as important an organ of the reticulo- 
endothelial system as the liver and spleen. Follow- 
ing the work of Radt and Oka, he injected thorium 
dioxydsol intravenously into pregnant guinea pigs, 
rabbits, and mice, made roentgenograms of the 
animals, and obtained visualization of the placenta. 

In the guinea pig, from 2.5 to 4 c.c. of 25 per cent 
thorium dioxide, divided into two doses, were in- 
jected into the vein of the hind limb; in the rabbit, 
11 c.c. divided into three doses were injected into 
the auricular vein, and 3 c.c. in one injection were 
administered info the tail vein of the mouse. 

The author is of the opinion that it may be proved 
by means of radiography of the placenta that the 
decrease in the antitoxic function of the reticulo- 
endothelial system is a very important factor in the 
toxemia of pregnancy. 

J. N. Ane, M.D. 


The Influence of Irradiated Barley on the Com- 
position of the Growing Bone. Ludwig Pincussen. 
Strahlentherapie, May 11, 1932, XLIV, 183-192. 

Young growing rats which were chiefly fed barley- 
showed more rapid bone development if the barley- 
had been irradiated with ultra-violet light. The 
type of irradiation is of considerable importance, 
since barley irradiated too long had much less effect. 
Definite relations were also found between the 
weight of the animal and the bones, as well as the 
ratio Ca:Mg. If barley is kept in storage for a 
considerable period of time after irradiation, it re- 
tains the properties observed in barley fed to the 
rats immediately- after exposure. 

Ernst A. Pohle, M.D., Ph.D. 


The Hypophy-sis and the Metabolism of Fat. 
Antonino Spinelli. Archivio di Radiologia, March- 
April, 1932, VIII, 290-311. 

The author, of the Royal Surgical Clinic of Rome, 
reports some experiments he did on rabbits, the 
hypophysis of which was irradiated to effect fat 
metabolism. The technic employed was 180 K.V., 
2 ma., 0.5 zinc plus 2 mm. aluminum filter, 23 cm. 
T.S.D., and from 1/10 to A H.E.D. was given at 
each exposure to temporal fields. In rabbits irra- 
diated with repeated stimulating doses there was no 
difference between young and adult animals; both 
added weight more rapidly than the controls, but 
this growth was more marked in the skeleton than 


in the soft parts. In the rabbits treated with a 
single massive dose of an inhibiting type, the results 
were variable. Some of the young animals after a 
transitory arrest in development grew like those 
which had had stimulating doses; others lagged be- 
hind the controls. There was much individual varia- 
tion among the full-grown animals. Some did not 
vary greatly from the controls, while others showed 
marked accumulation of fat. The author concludes 
that irradiation of the hypophysis has a marked 
effect on fat metabolism. An extensive bibliography 
is appended to the paper. 

E. T. Lois, M.D. 


The Influence of Alpha, Beta, and Gamma Rays 
of Radium on the Aerobe Breathing of Animal Or- 
ganisms. Julius Stoklasa. Strahlentherapie, April 
13, 1932, XLIII, 685-700, 

The author studied the influence of radium on the 
aerobe breathing in different animals. He came to 
the conclusion that the breathing intensity, partic- 
ularly of fishes and guinea pigs, is increased by- 
alpha rays hut decreased by beta plus gamma rays. 
The exposure to pure gamma radiation increases the 
intensity of breathing— however, much less than 
does exposure to alpha rays. 

Other experiments were Undertaken in order to 
explain the etiology of the lung carcinoma in miners 
in the region of Joachimsthal. It was found that 
the lungs of animals which were subject to radium 
exposure for a long period of time showed marked 
acidity, due to the formation of lactic acid. Other 
enzymes in the lung, particularly oxidase and per- 
oxidase, were partly destroyed by irradiation. This, 
of course, made the further decomposition of lactic 
acid impossible. It also appeared that the CO„ pro- 
duction as compared with normal lungs was greatly 
decreased. 

Ekxs r A. Pohle, M.D., Ph.D 


The Lungs of Children with Ascaris : A Roent- 
genologic Study- A. E. Keller, H. T, Hillstrom, and 
R. S. Gass. Jour. Am. Med. Assn., Oct. 8, 1932, 
XCIX, 1249-1251. 

Pneumonia and various respiratory symptoms can 
he produced experimentally- by the feeding of ripe 
pig ascaris eggs. 

Workers have from time to time suggested that 
various pathologic conditions might arise in man 
as a result of the migration of ascaris larva; through 
the lungs. Experimentation has shown that during 
the stage of migration definite pulmonary involve- 
ment occurs. 

Roentgen examinations were made of SO chil- 
dren with ascaris and negative tuberculin tests, and 
a control group of 40 children without ascaris and 
with a negative tuberculin lest. An significant dif- 
ferences in cither diaphragmatic or pleural changes 
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could be demonstrated in either group. The obser- 
vations suggest that in children who are infected 
with ascaris and show no response to tuberculin 
tests the widening in the hilar areas with increase in 
the hronchovascular markings arc possibly due to 
the repeated migration of ascaris larva: through the 
lungs. The changes seen in the roentgenogram arc 
similar to those seen in the childhood type of hilar 
tuberculosis and may resemble changes following 
repeated non-specific infections of the lungs. 

C. G. Suthekf-and, M.D. 


GASTROINTESTINAL TRACT 
(DIAGNOSIS) 

Acute Intestinal Obstruction, Due to Mesenteric 
Defects Requiring Massive Resection. Charles Reid 
Edwards. Jour. Am. Med. Assn., July 23, 1932, 
XCIX, 278-280. 

Most of the acquired changes within the mesen- 
tery have their origin in inflammatory processes, 
and unless there is a complete interruption of the 
circulation, as in mesenteric vascular occlusion, 
surgical intervention is rarely indicated. Neoplasms 
involve the mesentery, but in a majority of cases a 
radical surgical procedure is contra-indicated. 
Cysts and other tumors developing in this region 
may require radical surgical measures; however, 
they are rare. Adhesions frequently demand oper- 
ation for relief. 

Trauma of the abdomen may rupture mesenteric 
vessels or separate the intestine from its mesentery, 
causing severe hemorrhage, or it may produce a 
wound in the mesentery which will allow coils of 
intestine to pass through, and, later, to become 
strangulated. Congenital defects do occur. The mes- 
entery may be excessively long or too short ; sec- 
tions may be missing, or there may be anomalous 
developments in the arrangement of the blood sup- 
ply. The translucent spaces may he actual openings 
m the mesentery. Therefore, a hole appears within 
pn anastomotic loop, and it may permit a coil of 
intestine to pass through. 

Intestinal obstruction caused by a passage of a 
loop of small bowel through this abnormal opening 
in the mesentery is probably the rarest of all fac- 
tors responsible for intestinal obstruction, and the 
infrequency of this condition with a consideration 
°‘ •he extent of its pathologic manifestations 
prompts this essay. Just what mechanism is respon- 
sible for the passage of a loop of bowel through 
this aperture is a matter of conjecture The size 
and shape of the aperture would almost preclude the 
Possibility of a spontaneous reduction, once the 
bowel had passed through. Once a loop has been 
Projected through this opening, distention within the 
Mop and peristaltic movement serve to force more 
and more of the intestine through the opening, only 
'o cause strangulation. Early operation is the only 


hope the patient has for recovery. The percentage 
of recoveries has been high when reduction of the 
bowel could be effected. 

C. G. SUTHERLAND, M.D. 


Roentgenologic Diagnosis of Neoplastic Diseases 
of the Stomach. B. R. Kirklin and H. M. Weber. 
Am. Jour. Cancer, September, 1932, XVI, 1134-1143. 

The authors review the x-ray signs of neoplastic 
diseases of the stomach. They' stress the fact that 
at the Mayo Clinic during 1930 almost three-fourths 
of the gastric lesions following operations were 
malignant. In case of doubt they feel that one 
should lean towards the diagnosis of malignancy. 
They emphasize the desirability of active persona! 
co-operation of the roentgenologist and the clinician. 
According to the authors, the annual health exami- 
nation should always comprise a roentgenologic in- 
vestigation of the alimentary' tract. 

John R. Carty, M.D. 


Diseases of the Large Intestine. C. C. McClure. 
Arch. Surg, March, 1932, XXIV, 411-425. 

This is a general article on the common diseases 
and abnormalities of the colon, with comments on 
these conditions. The article is abundantly illus- 
trated. The author takes up the following condi- 
tions: Spastic colitis; ulcerative colitis, pericolitis; 
appendicitis; foreign bodies; tuberculosis; diver- 
ticula, and carcinomas. 

Howard P. Doub, M.D. 


A Case of Volvulus of the Stomach. C. W. 
Burns and Earl Stephenson. Can. Med. Assn. Jour., 
March, 1932, XXVI, 328-330. 

Volvulus of the stomach is of rare occurrence. 
There is considerable discussion on the part of those 
reporting cases in the literature as to the proper use 
of the terms ‘Volvulus” and “torsion,” as applied 
to this rare rotation of the stomach. The authors 
consider their case to be one of true volvulus, i.e., 
one of complete rotation through 180 degrees. 

The patient, a well-nourished female infant, 4 
months old, was admitted to the St. Boniface Hos- 
pital, with a history of vomiting and constipation 
for twenty-four hours. The baby was very ill, the 
entire epigastrium being occupied by' a mass which 
could be palpated and visualized. Below this tumor 
mass the abdomen was flat and rigid. 

The pre-operative diagnosis was acute intussus- 
ception extending into the transverse colon. Opera- 
tion under ether anesthesia revealed a distended 
stomach, bluish-black in color, owing to strangula- 
tion of its blood supply*. The pylorus was in the 
left hypochondrxum. By rotating the pyloric end 
clock-wise, the stomach regained its normal position, 
there being no adhesions. When thus released, fluid 
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regurgitated into the mouth, and the tumor was 
reduced in size. The circulation quickly returned. 
In the absence of distention, the abdomen was easily 
and quickly closed. The child’s general condition 
was good. Within the hour a feeding of dextro- 
maltose was taken. Half an hour later the child 
vomited and expired in a convulsive seizure. 

At postmortem the head was negative, and the 
thymus weighed 28 grams (normal : from 1 to 12 
grams). There were a few small petechial hemor- 
rhages in the pleura and pericardium; the rest of 
the thoracic contents was normal. The left side of 
the diaphragm had an opening one and a half inches 
in diameter, leading into a hernial sac which con- 
tained the relatively large spleen. The stomach was 
of dark red color ; the wall definitely thickened ; the 
mesenteric glands were enlarged. The authors con- 
clude that the death was a thymic one. 

L. J. Carter, M.D. 


Diverticulosis of the Colon and Sigmoid Carcino- 
ma. H. Strauss. Med. Klinik, April 1, 1932, 
XXVIII, 473-475. 

The occurrence of carcinoma of the sigmoid in 
cases of diverticulosis of the colon is given as 30 
per cent in the Mayo Clinic. From other sources it 
is reported as rare. The author considers the coin- 
cidence of the two diseases as unusual. Only 
once could lie demonstrate both lesions in one pa- 
tient. The case is described and roentgenograms 
are shown. Three times he has seen “pseudo-car- 
cinomas,” that is, an infiltrative sigmoiditis with an 
inflammatory tumor. In some of these cases only 
a biopsy can clear the diagnosis. Clinically and 
roentgenologically, a definite statement as to the 
benign or malignant character cannot always be 
made. The roentgenologic appearance of diverticu- 
losis has been described by many authors in detail, 
and it is known that diverticula may be found in a 
large percentage of persons over 45 years of age. 
By an infection of the diverticula, a diverticulitis 
develops which may occasionally lead to phleg- 
nomous processes and abscesses. These may pre- 
sent all the clinical and roentgenologic features of 
a carcinoma. 

H. W. Hefke, M.D. 


Chronic Ulcerative Colitis Associated with Peptic 
Ulcer. J. Arnold Bargen and Andrew B. Rivers. 
Med. Clin. N. A., May, 1932, XV, 1419-1429. 

The authors studied the association of peptic ulcer 
and chronic ulcerative colitis in 500 cases of the lat- 
ter condition. While it was expected that these 
conditions would be found to coexist frequently, 
definite evidence of an associated peptic ulcer was 
found in only 16 cases of chronic ulcerative colitis. 
Twelve of the 13 ulcers which were disclosed roent- 
genologically were duodenal, and one was gastric. 


In eight cases the patient’s original complaint was 
indicative of ulcer and in five cases symptoms of 
ulcerative colitis preceded those of peptic ulcer. It 
was noted in this series that treatment, if successful 
in relieving the symptoms of colitis, also resulted in 
quiescence of the syndrome of peptic ulcer. As a 
rule, no definitely characteristic syndrome of un- 
complicated ulcer was obtained, except in five cases. 

The authors are of the opinion that in this series 
of cases there was some evidence of allied etiology' 
of chronic ulcerative colitis and peptic ulcer. How- 
ever, the rarity of association of the two conditions 
is noteworthy. It is believed, however, that the 
possibility of the association should be remembered 
and that all patients with chronic ulcerative colitis 
and gastric symptoms should have a thorough exam- 
ination of the stomach and duodenum. 

J. N. Axe, 3I.D. 


The Diagnostic Significance of Hematemesis. An- 
drew B. Rivers and Dwight L. Wilbur. Jour. Am. 
Med. Assn., May 7, 1932, XCVIII, 1629-1631. 

Hemorrhages of the gastro-intestinal tract are 
often dramatic and alarming, but the primary hem- 
orrhage is rarely fatal. It is sometimes impossible 
to discover the source of the bleeding, even at op- 
eration or necropsy. Hasty' surgical treatment is 
frequently ineffective in controlling bleeding. In 668 
cases studied, 90 per cent were found to have some 
intrinsic lesion of the stomach, duodenum, or jeju- 
num ; more than 75 per cent were caused by duo- 
denal, anastomotic, or benign gastric ulcer. Duo- 
denal ulcer, carcinoma, and gastric ulcer were re- 
sponsible for 50, 13 and 6.4 per cent, respectively'. 
Cirrhosis and splenic anemia and that from all other 
causes totaled only' 9.6 per cent. Diseases in which 
varices are likely' to develop accounted for 5.5 per 
cent of cases in these series. 

C. G. Sutherland, M.D. 


GALL BLADDER (NORMAL AND 
PATHOLOGIC) 

The Cholesterol Function of the Gall Bladder. 
Editorial. Jour. Am. Med. Assn, Sept 24, 1932, 
XCIX, 10S6. 

The concentrating activity as demonstrated by 
Rous and McMaster, in 1921, served to renew in- 
terest in the gall bladder and initiated a scries of 
investigations which have been fruitful. This organ 
has an important motor function in the discharge 
of bile into the duodenum. Besides water and other 
substances it absorbs calcium and bile salts. It se- 
cretes mucus and makes bile more acid. It is now 
generally accepted that the gall-bladder mucosa ab- 
sorbs from the bile cholesterol which is present in 
its lumen. It is agreed that in the presence of in- 
flammation the lipoid is' excreted by the gall-bladder 
wall. The demonstration of excretion by the gall 



ABSTRACTS OF CURRENT LITERATURE 


327 


bladder has led to a convincing explanation of the 
pathogenesis of the well-known “strawberry gall 
bladder." The accumulation of cholesterol under the 
mucosa is due to the fact that further excretion has 
become impossible, because the bile is so saturated 
that it can no longer take up any more of the lip- 
oid. This idea is substantiated by the observation 
that such bile contains a tremendously high con- 
centration of cholesterol and often exhibits shim- 
mering crystals of it in suspension. The role of 
bile salts in promoting the solution of cholesterol is 
a factor of great importance. Unlike cholesterol, the 
inflamed gall bladder absorbs bile salts and thus 
leads to conditions which render the bile even less 
able to take up the lipoid and, in fact, cause pre- 
cipitation of it in the form of crystals or about 
other centers where it is' converted into actual stones 
over the course of time. 

C. G. Sutherland, M.D. 


GENITOURINARY TRACT 
(DIAGNOSIS) 

Renal Anomalies : Case Reports. J. A. H. Ma- 
goun. Jour. Urol., April, 1932, XXVH, 435-463. 

The author divides his cases of renal anomalies 
into eight groups, as follows: 

1. Cases with unilateral reduplication of the renal 
pelvis and ureter, without clinical evidence of pa- 
thology either within or out of the kidney. 

2. Cases with unilateral reduplication of the renal 
pelvis, with partial or complete reduplication of the 
ureter, accompanied by extrarenal pathology. 

3. Same as Groups I and 2, with pathology of the 
urinary system. 

4. Cases with bilateral complete reduplication of 
the pelvis and ureter. 

5. Cases with horseshoe kidney. 

6. Cases with ectopic kidney. 

7. Cases with hypoplastic kidney. 

8. Cases with faulty rotation of the kidney. 

This paper presents several points of interest 

worthy of discussion and consideration. 

The question arises as to whether or not uncom- 
plicated reduplication of the ureter and pelvis can 
produce symptoms. All the patients in this series 
complained of pain on the side in which the deform- 
ity existed. It would seem possible that an anoma- 
lous nerve supply may be present and produce a 
nephralgia similar to that for which Papin divides 
the renal nerves. 

The majority of the cases were complicated by 
some pathologic condition within or without the 
urinary tract. 

It has been observed that occasionally following 
plastic operations on the renal pelvis the anatomic 
condition is unimproved in spite of a symptomatic 
cure. A post-operative pyelonephritis occurring in 
a kidney previously free from infection may cause 
a dilatation of the pelvis and explain this paradox. 


Ectopic kidney due to the deformities of its blood 
vessels and its connective tissue surroundings is fre- 
quently subject to disease. Radical surgery would 
seem best in its treatment 
The employment of various tests of differential 
renal function is advocated. A pyelogram showing 
a large hydronephrosis does not necessarily mean 
that the hydronephrotic kidney does not support life. 
The possibility of an opposite hypoplastic kidney 
should always be considered. 

Many interesting roentgenograms illustrative of 
the conditions described accompany the article. 

Davis H. Pardoll, M.D. 


Intravenous Urography: A New Diagnostic Pro- 
cedure for the General Practitioner. Miley B. Wes- 
son. Urol, and Cutan. Rev., May, 1932, XXXVI, 
296-307. 

In 1923, Rowntree and his associates in the Mayo 
Clinic obtained faint outlines of the renal pelves 
and bladder after the intravenous injection of 200 
c.c. or more of 15 per cent sodium iodide solution. 

Uroselectan or iopax was prepared in 1929, by 
Binz, von Lichtenberg, and Swick. Shortly there- 
after Bronner, of Cologne, gave skiodan to the med- 
ical profession. Von Lichtenberg later reported 
favorable results with neo-iopax (Uroselectan B), 
which contains only three-fifths as much iodine as 
does iopax or skiodan. 

As a rule, roentgenograms made using the intra- 
venous method are generally less clear and do not 
always delineate the minor degrees of deformities 
in the calices, because there is a 5 per cent concen- 
tration as against a 12 per cent or 15 per cent in the 
retrograde method. The elimination of the contrast 
substance is an index of kidney activity; therefore, 
in cases in which the affected kidney is not func- 
tioning, intravenous pyelography will prove of no 
value in outlining the pelvis. 

Neo-iopax and skiodan are dispensed in sterile 
solution ready for use, whereas the iopax powder 
has to be diluted and autoclaved. The author is of 
the opinion that a child of 7 years is able to tolerate 
a full dose of neo-iopax, and one of six weeks, a 
quarter dose. The gravity method of administration 
is considered safe and is preferred by the author 
to the syringe method. Fifteen minutes should be 
allowed for the injection of the 100 c.c. of solution 
of iopax, while skiodan, employed in an average 
dose of 50 c.c., and neo-iopax, of which only 20 c.c. 
are used, can be given much faster. When skiodan 
is used, roentgenograms should be made at 15- and 
45-ininute intervals, the bladder being emptied before 
the second film. In the case of uroselectan the 
greatest concentration is often found at one and a 
quarter hours, a third film becoming necessary. 
When using neo-iopax roentgenograms should be 
made at S, 15, and 30 minutes after injection. 

Intravenous pyelography is dangerous when em- 
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ployed in patients with advanced renal insufficiency 
and general weakness. Particularly prone to reac- 
tions are cases of idiosyncrasy to iodine, hyper- 
thyreosis, pregnancy, and active tuberculosis, thyro- 
toxicosis, acute and chronic renal diseases. In cases 
of renal tumors, polycystic kidneys, and purulent 
infection, because of failure in the excretion of the 
substance, the roentgenograms may prove mislead- 
ing. For this reason it has proved a disappointment 
in infants with pyuria. 

Intravenous pyelography is indicated when cys- 
toscopy is impossible, as in infants, or difficult, as in 
cases of contracted bladder, hypertrophy of the pros- 
tate, urethral stricture, extensive vesical neoplasms, 
stenosis of the ureter. It should be used as a rou- 
tine in the case of suspected ureteral stone. If the 
■drug is eliminated equally -well by both kidneys, 
there is no stone. Double kidneys showing three 
pelves are commonly found by retrograde pyelog- 
raphy, but the fourth pelvis does not show without 
the intravenous medium because of the peculiar end- 
ing of the ureter. In cases in which both methods 
of pyelography arc used it is important that the 
intravenous roentgenograms be made first, as the 
presence of a catheter in the pelvis may interrupt 
the excretion of the substance by that kidney. 

While intravenous pyelography is considered a 
valuable adjunct in diagnosis, it should be remem- 
bered that the value of the method depends upon the 
accuracy of interpretation and the competency and 
experience of the roentgenologist. In the author’s 
opinion intravenous urography will never eliminate 
cystoscopic examination, for valuable additional in- 
formation can be obtained in most cases by the use 
of this procedure. 

J. N. Ank, M.D. 


GYNECOLOGY AND OBSTETRICS 


Myosarcoma of the Uterus, with Lung Mctastases. 
Karl Herman. Rontgenpraxi's, March I 19V TV 
211-213. ' ’ 

Uterine myomas with malignant (sarcomatous) 
degeneration are not frequent. Such a case is de- 
scribed in detail. Locally, the tumor appeared be- 
nign, but anemia, fever, loss of weight, and cachexia 
indicated malignancy. The tumor was removed sur- 
gically and found to contain areas of malignant de- 
generation. About five months afterwards the pa- 
tient's condition grew worse and metastases could 
he demonstrated in the right Mlus and lung. 

H. W. Hefke, M.D. 


HEART AND VASCULAR SYSTEM 
(DIAGNOSIS) 

Suppurative Pericarditis: Report of a Case. 
Edwin M. Miller. Jour. Am. Med. Assn., March 12, 
1932, XCVIII, 873-875. 

Suppuration within the pericardium is never pri- 
mary. It may follow a penetrating wound; it may 
appear as a metastatic abscess secondary- to a gen- 
era! infection of the blood stream ; it may develop 
by direct lymphatic extension from a suppurative 
focus within the mediastinum, lung tissue, or pleu- 
ral space. Clinically, it is seen most commonly- 
after pneumonia, and the pneumococcus is the pre- 
vailing organism. 

The author reports one case which clinically was 
considered diffuse bronchopneumonia. A roent- 
genogram revealed a large, rounded cardiac shadow 
with relatively clear lung fields, which led at once 
to the suspicion of pericarditis with effusion. As- 
piration revealed the presence within the pericar- 
dium of pus containing the pneumococcus. Surgical 
drainage was instituted, followed by recovery of 
the patient. 

C. G. Sutherland, M.D. 


A New Case of Protrusion of the Acetabulum of 
Obstetrical Importance. (Contribution to Obstetrical 
Measurement of the Pelvis.) Ludwig Sinn. Ront- 
genpraxis, October, 1932, IV, 856-865. 

Protrusion of the acetabulum, not a disease in 
itself but the result of several different etiologic 
factors, is not so rare as one used to think. It 
might he of great importance in obstetrics. The 
rocutgcnographic methods of pelvic mensuration 
are numerous, which seems to indicate that none is 
entirely satisfactory. The simplest and yet most 
accurate appears to be Thoms’ method, the details 
of which should be read in the original. The litera- 
ture contains a description of a case. Obstetrical 
difficulties depend on the amount of protrusion into 
the pelvic lumen, which can be determined by 
roentgenologic means. 

H. W. Hefke, M.D, 


Influence of the Weather on Man, Demonstrated 
by the Relations between the Physiologic Fluctua- 
tions of the Blood Pressure and Air Mass Changes. 
Kurt Frankc. Strahlentherapie, March 9, 1932, 
XLIII, 517-546. 

The author studied the daily fluctuations of the 
blood pressure in persons with increased and normal 
pressure, and in about 90 per cent, he found the 
variations to he of similar nature in both group 
During the period from 1924 to 1927, he found ap- 
proximately six times a month definite variations in 
blood pressure lasting from one to three days. Fluc- 
tuations did not start on the same day in all per- 
sons. It was difficult to establish definite relations 
between the blood pressure changes and the various 
components of the weather. However, in about 80 
per cent of air mass changes, there was a definite 
fluctuation in the blood pressure. Air masses com- 



ABSTRACTS OF CURRENT LITERATURE 


329 


ing front the polar region and Eastern continent 
produced an increase, and those coming from the 
warmer Atlantic region and subtropical areas 
caused a decrease in the blood pressure. It is pos- 
sible that the change in the air ionization may be 
responsible for the observed blood pressure fluctua- 
tions, particularly in view of the investigations of 
Dessauer with unipolar charged air. 

Ernst A. Pohle, M.D., Ph.D. 


HEART AND VASCULAR SYSTEM 
(THERAPY) 

The Therapeutic Application of the Roentgen Ray 
in Angina Pectoris. E. C. Samuel and E. R. Bowie. 
Am. Jour. Roentgenol, and Rad. Ther., June, 1932, 
XXVII, 870-876. 

Nineteen patients have been given small series of 
x-ray treatments supplementary to other more 
widely accepted therapeutic measures for angina 
pectoris. All were individuals past middle life, fif- 
teen being male and four female. Practically all 
had x-ray therapy only after measures ordinarily 
employed had proven unsuccessful. As a result of 
adding irradiation to the treatment, none required 
surgery or injection. The technic employed was: 
140 K.V.P., 20-inch distance, Cu pt mm. plus A1 
1 mm., from 40 to 50 milliampere minutes, giving 
150 r units per dose. The field was the cardiac area 
anteriorly and occasionally posteriorly. Treatments 
were given every two weeks until four treatments 
had been administered, further treatments being 
given at six- to eight-week intervals. Benefit was 
often not observed until the third or fourth treat- 
ment. Roentgentherapy in this series proved rather 
uniformly successful and worthwhile in the experi- 
ence of the patients and in the estimation of the 
clinicians caring for these cases. 

J. E. Habbe, M.D. 


THE JOINTS 

The Meniscus of the Knee Joint in Roentgen- 
ograms. Otto Dittmar. Rontgenpraxis, May, 1932, 
IV, 442-445. 

That only a diseased, calcified meniscus may be 
demonstrated on roentgenograms is the opinion of 
most authors. Dittmar believes that it might be 
possible to show the meniscus and the medial, real 
joint-slit if one fixes the knee in abduction. He 
succeeded in a normal knee of a child and a pathol- 
ogic knee of an adult (injury to the cartilage of the 
knee). No contrast material or air was used for 
this purpose. These findings prove that not every 
roentgenologic meniscus must be pathologic. 

H. \V. Hf.i ku M.D. 


Calcification of the Meniscus in the Roentgen- 
ogram (Primary Meniscopathy). A. Henrichsen. 
Rontgenpraxis, May, 1932, IV, 403-405. 

Only IS cases of primary non-traumatic calcifica- 
tion of the menisci have been reported, 14 of them 
by Mandl. This condition is often bilateral, a fact 
which accounts for the non-traumatic genesis. In 
the author’s case the roentgenograms also showed 
characteristic lines of calcification in the region of 
the menisci of both knees. Degenerative processes 
(round-cell infiltration, degeneration of the carti- 
lage, edema of the connective tissue, formation of 
small cysts, and circumscribed or diffuse calcium 
deposition) are evident on histologic examination. 
The author believes that arthritic processes, in his 
case, are the basis of the changes in the menisci. 

H. W. Hefke, M.D. 


THE KIDNEYS 

Horseshoe Kidney: A Report of Five Cases. 

Joseph A. Lazarus. Jour. Urol., April, 1932, XXVII, 

471-487. 

The author draws the following conclusions: 

(1) Horseshoe kidney is not a rare anomaly, oc- 
curring in about 0.1 per cent of normal persons ; 

(2) The above mentioned kidneys are relatively 
more prone to pathologic lesions than are nor- 
mally formed kidneys; 

(3) There are no symptoms characteristic of horse- 
shoe kidney. When symptoms occur, they are 
due to some associated pathologic lesion; 

(4) Most cases of horseshoe kidney have been di- 
agnosed at the time of operation or at post- 
mortem examination ; 

(5) A careful study of a good flat kidney roent- 
genogram will usually suffice to lead to the 
suspicion of this anomaly by showing the prox- 
imity of the renal silhouette to the vertebral 
column, by the obliteration of the psoas mar- 
gins in part or in their entirety, and by the 
failure to visualize one or the other of the 
renal poles; 

(6) Pyelography clinches the diagnosis of horse- 
shoe kidney by showing the bizarre pelves and 
calices usually pointing anteriorly and ap- 
proximated to the midline and shortening of 
the ureters; 

(7) The best treatment for an extensive suppura- 
tive lesion, tumor, or tuberculosis involving one 
half of a horseshoe kidney is hcminephrectomy. 
All other diseases involving horseshoe kidneys 
are treated in exactly the same manner as are 
similar diseases in normally formed kidneys ; 

(8) The diagnosis of horseshoe kidney prior to 
operation will greatly facilitate operative pro- 
cedures upon such kidneys. 

Davis H. Pardoll, M.D. 
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Calculus Disease Complicating Horseshoe Kid- 
ney. J. Sydney Ritter and Leo A. Shifrin. Urol, 
and Cutan. Rev., May, 1932, XXXVI, 311-313. 

The authors discuss the embryology, diagnosis, 
and treatment of horseshoe kidney associated with 
calculi and report a case of this rare condition. 

Horseshoe kidney is a very early embryologic de- 
fect. As early as the 8 mm. embryo, either the 
upper or the lower pole of one kidney may fuse 
with the upper or lower pole of the kidney on the 
opposite side, or they may unite centrally. Fusion 
of the lower poles is the most common entity en- 
countered, because these two poles are nearer to 
each other during the development of the kidneys. 
The amount of kidney parenchyma present in this 
bridge of union depends upon the time of fusion of 
the kidneys. Since the pelvis and ureters develop 
separately and earlier, they are not involved in this 
anomaly but cross the commissural kidney tissue 
anteriorly. 

The x-ray has proved of considerable value in the 
diagnosis of renal calculus disease and horseshoe 
kidney. In addition to the shadows of the calculi 
on the roentgenogram, there is usually a suggestion 
of a connecting bridge between the kidneys. The 
authors are of the opinion that a definite diagnosis 
of horseshoe kidney can almost always be made by 
the use of intravenous urography. The importance 
of correct pre-operative diagnosis is emphasized. 

Horseshoe kidney alone may cause no symptoms, 
but the associate calculi usually produce sufficient 
subjective symptoms to make the patient consult a 
urologist. Anterior pyelotomy, which does not re- 
quire delivery of the kidney into the wound, is the 
operation of choice. 

J. N. Anc, M.D. 


Carbuncle of the Kidney (Metastatic Staphylo- 
coccus Abscess of the Kidney Cortex). Leo Brady. 
Jour. Urol., March, 1932, XXVII, 295-316. 

A case of renal carbuncle is reported, accompanied 
by a review of the literature on this subject. 

The essentials of a diagnosis are a history of a 
preceding staphylococcal infection of the skin or of 
the respiratory tract. The urine is usually normal. 
A palpable mass may be felt under the costal margin 
on the affected side, particularly if accompanied by 
a perinephritic involvement. 

The findings in the pyelogram are those usually 
found in a tumor of the kidney, namely, obliteration 
of one calyx, with elongation of another, due to 


the pressure of the mass exerted on the pelvis. The 
differential phthalein test may be of value in showing 
diminished function on the affected side. 

Perinephritic abscess and multiple septic embolic 
abscesses of the renal cortex are to be considered 
in the differential diagnosis. 

The treatment varies according to the extent of 
the condition or the technic of the surgeon. Ne- 
phrectomy, resection, enucleation, and simple ex- 
posure, with drainage, are recommended. 

The pyelo-ureterogram of the case reported and a 
bibliography accompany the article. 

Davis H. Pardotx, M.D. 


RADIATION INJURIES 

Extensive Roentgen Ulcer, in a Patient with 
Diabetes, Healed after Six Years’ Duration. Gustav 
Singer. Strahlentherapie, May 11, 1932, XLIV, 147- 
160. 

A woman, 46 years of age, was admitted to the 
author’s clinic in March, 1931. She had had uterine 
hemorrhage, in 1925, and received at that time X-ray 
therapy over the posterior splenic region. A severe 
reaction followed which resulted in the development 
of an extensive roentgen ulcer. She had to remain 
in the hospital for three years, undergoing treatment 
for this ulcer, and was kept under observation and 
ambulatory treatment for the following two years. 
The patient, who also developed diabetes, suffered 
from such severe pain and insomnia that morphine 
had to be given. She succeeded in obtaining this 
drug and reached a daily dose of 0.5 gram. 

When seen in March, 1931, there was a roentgen 
ulcer 18 cm. long, 12 cm. wide, and 3 cm. deep in 
the left lower back at the height of the eighth dorsal 
vertebra. The base of the ulcer was covered by 
granulations and thin pus. The Wassermann reac- 
tion was +4. Insulin did not have any effect on the 
healing of the ulcer, therefore, non-specific protein 
injections were given. At the same time withdrawal 
treatment for the morphine addiction was started. 
Under the protein treatment the ulcer began to heal 
and fill in very slowly, and a scar developed. Sev- 
eral photographs show the progress of the healing. 

It was interesting to note that the diabetes was also 
favorably influenced by the protein injections. A 
Sequestrum of the ninth rib was removed in March, 
1932, and the wound was healing well at the time 
the report was written. 

Ernst A. Pohle, M.D., Ph.D. 
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BILIARY FISTULAE 

Ginzburg and Benjamin recommend the following 
procedure: . 

Prior to the injection, the Lipiodol is warmed and 
whatever bile is present in the sinus is aspirated. If 
a tube is still in situ, gravity will suffice to outline the 
ducts. The tube should be removed before a plate is 
taken as it may obscure the picture. Where the skin 
opening is small and the tract is narrow and tortuous, 
it is frequently necessary to use some degree of pres- 
sure in order to force the. Lipiodol into the duct 
system. A syringe with a rubber urethral tip attached 
to the nozzle should be used. 

The skin should always be wiped dry of Lipiodol be- 
fore the plate is taken, or confusing shadows will 
appear. 

In order to prevent the escape of the 
injected fluid, the sinus should be 
plugged and strapped over. 

CUP AND MAIL COUPON 

Every physician, surgeon, radiologist should 
be thoroughly familiar with Lipiodol lLafay). 

Send Cor latent literature. 

Turn the page Cor technique of injection in 
‘Tntraapinal Lesions" and "Chest 
Roentgenology*’. 


"Iodized Poppyseed Oil 70%' 


SEMINAL VESICLES 

Sicard and Forcstier mention two routes which may 

be chosen for the injection: 

1. The natural, via the urethra after catheterization 
of the ejaculatory ducts through the urethroscope. 
The technique of this injection docs not differ 
from the one used by urologists in irrigating the 
vesicles through the ejaculatory ducts. 

2. The surgical, via the inguinal canal after exposure 
of the spermatic cord. The skin is disinfected and 
anaesthetized at the level of the scrotum. A short 
incision is made; the cord is exposed and dissected 
by means of a grooved director. Then, having 
carried the local anaesthesia to a greater depth, 
the vas is liberated and a small trocar, 5/10 mm. 

in diameter, is inserted through its 
wall, axially and upwards in the di- 
rections of the vesicles. A syringe 
with Lipiodol is attached to the trocar 
and the oil is injected. 

Pure Lipiodol is too viscid for this pur- 
pose and Sicard and Forcstier recom- 
mend its dilution with paraffin oil. 
A dose of 2 to 3 c.c. is generally 
sufficient to outline the vesicles. The 
injection is quite painless. 







TECHNIQUE OF INJECTION 




X ray of spinal column, after a cisternal injection of 
Lipiodol, showing complete block at the level of the eighth 
dorsal vertebra, by an intradural tumor 



1. Roentgenogram before injection Appearance prac- 
tically normal 2. Same after Lipiodol injection. Bronchi 
ectatic abscess tn right loner lobe previously invisible 
Photos courtesy Dr. David H. Ballon, Montreal, who uses 
the bronchoscoptc technique 


1NTRASPINAL LESIONS 

The intraspinal injection of Lipiodol is best accom- 
plished through a cisternal puncture. Globus and 
Strauss recommend that a period of at least 5 days 
elapse before introducing iodized oil after spinal punc- 
ture has been done, so as to avoid any possible error 
which might occur as a result of loss of spinal fluid. 
The back of the head is shaved as far up as the 
external occipital protuberance. One-half hour before 
the cisternal puncture is carried out, a hypodermic 
injection of morphine *4 grain and scopolamine 1/50 
grain is given. The cisternal puncture is done with 
the patient lying on his side; the head resting on a 
pillow which is placed in the hollow of the neck so as 
to keep the head exactly in line with the axis of the 
body. Insert the needle and inject 2 c.c. of oil. Be- 
fore the needle is withdrawn the stylet is reinserted so 
as to clear the lumen of the needle of the remaining 
small amount of iodized oil. It is again withdrawn 
so as to allow a few drops of cerebrospinal fluid to 
escape. 

The needle is then withdrawn and the 

patient is allowed to sit up. The first 

roentgenographic examination is made 

a half hour later. If it is normal, no TIMM 

reexamination is necessary; if some of 

the oil is arrested, at a higher level, { y fcfTitir! 

another series of pictures is taken on , 

the following day in order to see ' 

whether the iodized block is per- 

manent. po«m4* h 

Subarachnoid injections should be avoided, at least •• 1 

until all other means of diagnosis have been 

exhausted Cwd 

" Iodized Poppyseed Oil 40 %” 


CHEST ROENTGENOLOGY 

, co£n- (By the supraglottic method) 

and The procedure for the supraglottic method is out- 
days lined by Sante: 

>unc- The patient sits in an upright position facing the 

error operator. The pharynx and larynx should be sprayed 

fluid. with a 5 per cent cocaine or butyn solution. As a 

i the rule the use of a laryngeal mirror is not necessary, 

efore The patient is instructed to grasp the tongue with a 

rmic piece of gauze and pull it forward. Oil previously 

1/50 warmed to body temperature is dropped directly into 

with the glottis, while cords are open. About 15 to 20 c.c. 

on a of oil are sufficient as a rule. In most instances, all 

so as that is necessary is to drop oil on back of tongue and 

: the if patient breathes deeply the oil will run down into 

Be- the lungs with very little difficulty. If the right lung 
:d so is to be filled. the patient leans to the right, holding 

ning head erect; if the left lung is to be examined, the 

rawn patient is inclined to the left. 

d to If the middle or upper lung fields are to be studied, 
place the patient on a tilting table in 
the recumbent position lying on the 
affected side. The head is elevated 
1 ■ ■ * ■’"I by pillows and turned upwards. An- 

TmnwmtTIS acsthetize and inject as in upright 

UfHkM- position. Immediately after the in- 

1 - - - - . . . , . jection tilt the table so that the head 

' nSbSla rajtaatraeira ami thorax are pointing downward. 

" llOW Cie s . sAafs W t l n« » »l i Turn the page for technique of injection in 

HSUMBSl innMtwl ot "Biliary Fistulae” and "Seminal Vesicles 
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Please attach your prescription blank or card to this 
coupon so that we may send you samples of Lipiodol 
(Lafay) capsule, and tablets, for therapeutic use. The 
advantages of therapeutic Lipiodol eras 
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FREE! .. this radiographic technique 

that ends guesswork for good 
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• A new radiographic technique, perfected by the 
Educational Department of Westinghouse X-Ray, 
eliminates all uncertainty and guesswork for good. 

Although this new technique is remarkably simple 
to use, it takes into account many factors not con- 
sidered in your present technique, and it is- applicable 
to all X-Ray generators jrom the smallest portable unit 
to the largest high energy apparatus. 

One outstanding feature of this new technique is the 
fact that it provides forcompensationforthe enormous 
differences in the speed factors of the various types of 
films and intensifying screens. Failure to take this 

Westinghouse 

X-Ray 


into consideration has been one of the reasons why 
other radiographic techniques have not always in- 
sured unijormly good results. 

This remarkable new technique will not be sold bur 
it will be furnished gladly to all users oj all makes oj 
X-Ray equipment without charge or obligation, as a 
■Westinghouse contribution to the advancement of 
radiography. To get your own copy, simply mail 
the coupon below. 


Westinghouse X-Ray Company, Inc., Dept. E-28 
Long Island City, New York, U. S. A. 

I should like a copy of your new radiographic 
technique chart without any cost or obligation on 
my part whatsoever. 
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we should, of course, have the stroke 
volume or output per beat. 

The Fick principle has now been applied 
to the respiration of many gases other than 
oxygen. Nitrous oxide, carbon dioxide, 
ethyl iodide, and acetylene have proved the 
most useful. In reviewing the work of 
those who have used the gas methods, it 
may be seen that the cardiac output at rest 
ranges all the way from 3 to 10 liters for 
minute volume, and from 50 to 160 c.c. for 
stroke volume. Such variations do not in- 
spire confidence in the gas method as a 
whole. Its difficulties and limitations are 
obvious. The necessary co-operation of the 
patient excludes many subjects, particularly 
many of those on whom we most desire in- 
formation. Technically there is alwavs 
some doubt as to the time required for pul- 
monary mixing, the solubility of the gas in 
the blood, and whether or not the samples 
of alveolar air were secured before the blood 
carrying the gas had made a round of the 
circulation. 

In view of the variable figures presented 
by the gas methods, Dr. Eyster and I have 
attempted to determine heart size and out- 
put by an entirely different method, namely, 
that of the x-ray. The data actually se- 
cured are the silhouette areas in the frontal 
plane. 

Many ingenious methods have been de- 
vised to interpret cardiac shadows in terms 
of heart size. Longitudinal and transverse 
diameters of the ventricles, perpendiculars 
to these diameters, the shift in position of 
outline due to a known shift in tube position 
and area of the shadow have all been used. 
For experimental, as well as clinical pur- 
poses, we believe the silhouette area is most 
useful. 

If the heart were a sphere, it would be 
easy to deduce the heart volume from its 
shadow. Although they are not spheres, 
hearts are similar enough in shape so that the 
area of the shadow must bear some mathe- 
matical relation to the cardiac volume. This 


matter has been investigated by Bardeen (1), 
who finds that, with human cadavers, if the 
silhouette area is comparable with the known 
volume of that heart, the relationship be- 
tween the two may be expressed by the 
mathematical formula, 0.53 A 3/ -, A being 
the area of the heart ' shadow. Skavlem 
(2) in our own laboratory has repeated this 
study on dogs, and we have recently con- 
firmed his results in a larger series. It ap- 
pears that in the dog the formula 0.44 A 3/2 
expresses the relationship between silhouette 
area and volume. 

In this way the volume of the heart may 
be determined from its x-ray shadow within 
an accuracy of 90 per cent or better. The 
borders at the base and apex cause some dif- 
ficulty in man, but in experimental studies of 
the dog the area is outlined with great ease. 
Absolute accuracy is, of course, not claimed 
for the roentgenographic method of deter- 
mining cardiac volume, but successive meas- 
urements are consistent enough to permit 
one to point out its value in both physiology 
and clinical medicine. 

As it is usually taken, the silhouette area 
represents the diastolic size of the heart. 
For many cardiac problems this is sufficient, 
particularly in the light of Starling’s law of 
the heart. The heart, however, is a pump, 
and its output is the most important obser- 
vation that can be made regarding its 
function. The volume determination just 
described offers a possibility of reaching this 
goal. 

The intraventricular pressure curve shows 
that there are two periods in the cardiac 
cvcle in which the heart is a closed chamber, 
one the period of rising tension when the 
ventricles are fullest of blood, and the other 
just after the period of emptying when the 
semilunars are closed, the auricular-ventricu- 
lar valves not yet open, and the heart is most 
nearly empty. If an x-ray film could be 
taken in each of these periods, the difference 
in area would be related to the blood ejected. 
Although this is not easy to do, it may be 
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accomplished, by a system of keys, circuit 
breakers, and a plate changer. Closing the 
primary circuit for the first picture must 
energize a solenoid circuit breaker which 
terminates the exposure in about 0.02 sec- 
ond, for the period of rising tension lasts 
only about 0.04 second. The solenoid of 
this circuit breaker may also conveniently 
trip a spring which jerks away the cassette, 
exposing the next one behind. Closing the 
primary key also starts a weight falling 
which closes a second circuit with its cir- 
cuit breaker, thus making a second x-ray 
film. 

The real problem is to get the first shot 
placed correctly. Arterial pulsations come 
too late to be used. It is possible to listen 
to the heart sounds and trip the switch at 
the proper moment, but this method has 
proved cumbersome. The most practical 
device so far has been to watch the shadow 
of the electrocardiographic string and throw 
the switch at the up-stroke of the R wave. 
The falling body must be so adjusted that 
it closes the second circuit at the end of the 
T wave, which is practically identical with 
the period of falling tension. Induction 
from the x-ray discharge will cause a short 
period of vibration in the electrocardiogram, 
and this conveniently records the exact mo- 
ment the silhouettes were taken. 

So far it must be admitted that the accu- 
rate placing of the x-ray films has been 
largely a matter of chance. To perfect the 
apparatus the first exposure should be made 
automatically. Considerable attention has 
been given to this, but, although Dr. F. J. 
Hodges, who has worked on these problems 
with us. has succeeded in amplifying the cur- 
rent caused by the shadow of the electro- 
cardiogram string falling on a photo-electric 
cell, we have not yet been able to make it 
throw a switch in the primary circuit with- 
out instability and undue lag. It is possible 
that direct amplification of the heart cur- 
rents may give satisfactory power. 


In spite of all difficulties we have now 
succeeded in getting satisfactory records 
from 40 individuals during rest in tire erect 
position. These subjects, all students in 
good health, had an average cardiac output 
of 52.1 c.c. per beat. The average minute 
volume was 4.0 liters. The minute volume 
per square meter of body surface has not 
yet been calculated, but it is approxhnately 
2 liters. 

On comparing our results with those of 
other workers, it may be seen that they 
agree most closely with the recent figures 
submitted by Grollman (3) who uses the 
Marshall-Grollman acetylene method. It is 
of interest to know that Grollman (4) has 
recently checked his method by making 
direct output determinations from the 0 2 
content of blood drawn by needle punctures 
from the right ventricles and radial arteries 
of human subjects. Our results, then, are 
not only of value in giving definite figures 
on cardiac output, but they help establish 
the validity of the acetylene gas method. 

The chief objections to the x-ray method 
are the subjective ones involved in outlining 
and measuring the silhouette areas with the 
planimeter. In some cases in which the 
heart rests low on the diaphragm, it must 
be admitted that the measurements are diffi- 
cult to make. It has been pointed out by 
Hamilton (5) that the auricles are filling 
while the ventricles empty, which also in- 
volves a certain error. It is probably for 
this reason that our measurements have run 
a little lower than those of Grollman. In 
spite of these difficulties, the method does 
show the variation between diastolic and 
systolic size which may be interpreted in 
terms of cardiac output. The method is 
applicable to patients in almost any condi- 
tion. With improvement in the technic of 
taking the exposures, we hope it may have 
definite clinical applications. 

One of the questions long debated in 
physiology is whether or not in exercise the 
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minute volume of the circulation is increased 
by size of stroke as well as by increased 
heart rate. We now have a series of 17 
experiments in which cardiac output was de- 
termined before and during light exercise. 
An increased output per beat as well as an 
increased rate was seen in 14 of the 17. 
Three increased their circulation by accel- 
eration in rate alone. There are then nor- 
mal increases in stroke volume. In the ex- 
periments cited, these average about 30 per 
cent. How much greater the increase may 
be in heavy work, of course, we can not say. 

Ordinarily single x-ray films of the heart 
are taken with exposures long enough to 
secure the diastolic size. If these silhouettes 
mean anything to us, we must know some 
of the factors that determine the diastolic 
size of the heart. The most important of 
these is the venous pressure at the heart 
level. This, in turn, is determined by vari- 
ous other factors, the most important of 
which is probably the "venopressor” mech- 
anism of Henderson (6). That the heart 
dilates with a rising venous pressure may be 
demonstrated in the experimental animal by 
the injection of a 6 per cent acacia solution, 
direct measurement of venous pressure low 
down in the right jugular, and by making 
simultaneous roentgenograms of the heart. 
If the rate is controlled, the heart dilates 
until the venous pressure reaches between 
100 and 130 mm. of water, beyond which 
there is no longer any effect. Within limits, 
this distention of the heart is a physiologic 
phenomenon. According to Starling’s law, 
the lengthened fibers should respond with 
an increased contraction and a larger output. 
In five dogs we have found this to be the 
case. In one animal, on raising the venous 
pressure from 1 to 1/ cm., the output as de- 
termined by x-rays increased from 9 to 14.9 
cubic centimeters. In another, the increase 
was over 200 per cent. 

In the experimental animal, then, the 
venous pressure is definitely related to heart 


size and output. There is little doubt that 
the same relations hold in man. Here, 
however, we cannot secure the venous pres- 
sure at the heart level, but even an increased 
peripheral venous pressure is usually accom- 
panied by a dilated heart. We have tried 
to have individuals control their venous 
pressure by holding the breath, but the ac- 
companying variations in heart rate have 
obscured the results. 

In all studies of diastolic cardiac size, the 
heart rate has been a complicating factor. 
A study of this influence has been of inter- 
est in the interpretation of clinical films and. 
theoretically, for its bearing on certain prob- 
lems of cardiodynamics. It has not always 
been appreciated that heart rate has an im- 
mediate and marked effect on venous pres- 
sure. In a slowly beating heart, the output 
does not keep up with the inflow, the venous 
pressure rises, and there is dilatation. With 
a rapid rate, the venous cisterns are emptied, 
venous pressure falls, and the heart de- 
creases in size. In the dog, rates of from 
50 to 100 show little variation in heart size, 
but, beyond 100, the decrease is rapid and 
somewhat proportional to the rate until, at 
200, the minimal heart size is reached. In 
man much the same has been found. 
Hodges, in our laboratory, gave nine in- 
dividuals atropine, thereby raising their 
rates to about 130. The silhouettes at the 
highest rate decreased at times as much as 
16 per cent, a figure sufficiently large to 
have a bearing on the interpretation of a 
cardiac film. That the rate is not important 
in itself, but works through its effect on 
venous pressure, is shown bv the fact that, 
if the venous pressure is held constant by 
infusion, the rates may vary in animals 
from 60 to 210 without changing the sil- 
houette area. The period of cardiac filling 
must, therefore, be shorter than was pre- 
viously supposed. 

After all these factors are studied, the 
question still remains. What is the normal 
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area of the heart shadow for any given in- 
dividual? Differentiation of the enlarged 
heart from the normal is the most important 
single thing in the diagnosis of organic 
heart disease. All but the more uncommon 
tvpes lead to hypertrophy of the ventricle, 
particularly the left. Greatly enlarged 
hearts are, of course, easily recognized. The 
need is for differentiating hearts less ab- 
normal, at a period when the advancing 
process may be controlled. The heart is 
more nearly related to the size of the body 
than any other organ except the brain. Liv- 
ing hearts, however, cannot be weighed. Re- 
course must then be had to the x-ray 
shadow, and the real problem has been to 
find if, in the normal individual, the dimen- 
sions of a heart silhouette can be predicted 
from any of the body measurements. My 
colleague. Dr. Eyster (7), in collaboration 
with Dr. P. C. Hodges and Dr. F. J. 
Hodges, has devoted considerable time to 
such studies. By using the formulae for 
correlation criteria, they have found that 
prediction tables may be made for either 
cardiac area or transverse diameter, based 
on the age. weight, and height of individ- 
uals. The silhouette area, for example, 
equals Age X 0.0204 + Stature X 0.8668 
4- Weight X 0.337 — constant 63.8049. 
From the standpoint of diagnoses, these 
tables have justified themselves, for, if the 
percentage variation of 100 normals from 
the prediction area be compared with the 
percentage variation of 100 cases of organic 
heart disease, it will be found that over 90 
per cent of these fall outside the normal 
range. Determination of the cardiac area 
by the orthodiagram or teleoroentgenogram 
is thus a practical procedure in cardiac diag- 
nosis. It is of interest to know that intro- 
duction into the formula of such factors as 
girth, area of the lateral plane, lateral diam- 
eters, or thoracic measurements have not 
increased its accuracv. 

There is a common belief that athletes 
have enlarged hearts, but there has been no 
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sufficient study of the matter, so far as we 
are aware. Eyster (10) has now secured 
a large series of observations on Wisconsin 
athletes. The subjects include 83 men and 
84 women, all of whom have had athletics 
throughout their high school course and 
during two or more years in college. On 
comparing the areas of this group with the 
distribution curve of 100 normals, there is 
no variation from the normal and, there- 
fore, no evidence of hypertrophy. Even 
with extreme exertion, heart areas of bicycle 
riders do not usually show marked enlarge- 
ment, the minute volume being taken care 
of by moderate dilatation and increased rate. 
Extreme dilatation of the heart from exer- 
cise is probably rare or even non-existent. 
In one case we were able to secure a film 
of a student who had collapsed while forc- 
ing himself on the stationary bicycle. Much 
to our surprise there was a smaller heart 
area than normal. What had happened was 
doubtless an acute splanchnic dilatation. 

The pericardium may be mentioned in 
this connection since there is evidence that it 
protects the myocardium from too great 
dilatation. If x-ray films be taken of the 
dog’s heart with an increasing venous pres- 
sure, it will be found that, with an effective 
pressure of about 15 cm., the heart no 
longer enlarges. If the pericardium now be 
slit, the heart at once distends another 20 
per cent or more. The protective function 
of the pericardium under normal conditions 
would thus seem to be established. 

Two things which might be expected to 
modify venous pressure and, therefore, the 
diastolic heart size are plethora and hemor- 
rhage. The doctrine of plethora has played 
an old honorable role in medicine. All 
cardiac dilatations were once plethoric. Al- 
though blood volume studies have shown 
that excess of circulatory fluid is rather 
rare, we decided to produce it experimental- 
ly and to find its exact effect on heart size. 
Injections of 6 per cent acacia saline were 
made into the jugular of a dog and, after 
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the circulation might be expected to be ad- 
justed to its new volume, x-ray films were 
taken. Much to our surprise we found that 
acacia solution could be added until the 
animal s blood volume had increased as 
much as 100 per cent without enlarging the 
heart shadow. A typical example was that 
of a dog weighing 8.2 kilos, which received 
800 c.c. of fluid. The heart shadow, which 
had measured 46 at the beginning, actually 
measured 43.6 sq. cm. at the end of the in- 
jection. In some way, then, the heart is 
protected from too great an increase in 
blood volume, and enlargements due to 
plethora probably never occur. Further 
study showed that the excess fluid was 
actually stored in the venules and capillaries. 

In regard to hemorrhage, it is obvious 
that, with loss of blood, the time must come 
when the fluid returning to the heart is so 
limited that diastolic size and output must 
decrease. The interesting question is how 
much fluid can be withdrawn before this 
occurs. In 21 animal experiments, we have 
found that blood equal to 2 per cent of the 
body weight could be withdrawn before the 
diastolic heart shadow decreased. Further 
study showed that the effective circulation 
was kept up, not only by tire entrance of 
tissue fluids, but by the entrance of blood 
from the stagnant areas of the capillaries 
and venules. Bleeding in man has in re- 
cent years been practised only sparingly, and 
generally only in cases of an embarrassed 
right heart, in which it is a logical proce- 
dure. In the light of the experimental re- 
sults, it must be sufficient to deplete some 
of the storage spaces before the heart can 
be relieved. Middleton and Eyster (11) 
have followed the heart size in man during 
venesection. Here, too, as in the experi- 
mental animal, blood equaling about 2 per 
cent of the body weight must be withdrawn 
before the right heart shows a decrease in 
its dilatation. 

Cardiac tonus is another debatable point in 


circulatory physiology. X-ray silhouettes 
show no change in heart size during vagal 
and accelerator stimulation, provided the 
venous pressure is held constant, which 
seems to prove that the heart muscle has no 
tonus under nerve control such as is found 
in skeletal muscle. Many conditions, how- 
ever, may increase or lower the ability of 
the myocardium to withstand intracardiac 
pressure. A classic example is chloroform, 
which, even in light anesthesia, markedly re- 
duces the ability of the heart to withstand 
dilatation. 
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DISCUSSION 

Dr. Fred J. Hodges (Ann Arbor, Mich- 
igan) : We have been particularly fortunate 
in having Prof. Meek with us, for in his paper 
he lias shown clearly that accurate roentgen 
methods can yield information based upon 
sound physiologic facts. It is encouraging to 
know that the methods which we use are ac- 
cepted by the physiologist as a valuable means 
of stud}'ing certain physiologic functions. He 
has shown us that the heart size bears a defi- 
nite relationship to cardiac filling and empty- 
ing, and, further, that the methods which we 
use to determine heart size are fully as accu- 
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rate, it not more so, than the less direct meth- 
ods used widely by clinicians. Furthermore, 
he has shown that roentgen methods compare 
favorably with older and more widely recog- 
nized laboratory methods of making such de- 


terminations in animals. All of the proce- 
dures which he has described, with the excep- 
tion of roentgen methods of determining 
minute volume, are already well known and 
can be used without difficulty. 


THE CLINICAL VALUE OF ROENTGEN MEASUREMENTS OF 

HEART SIZE 1 

By FRED J. HODGES, M.D., Professor of Roentgenology, University of Michigan, 

Axx Arp, or 


R OENTGEN studies of the heart have 
not, in the past, been looked upon by 
cardiologists as of any considerable 
value. To be sure, calcification of the peri- 
cardium, foreign bodies within the heart or 
immediately adjacent to it, gross aneurysmal 
dilatations of the aorta, dextrocardia, abnor- 
mal position of the heart, and gross enlarge- 
ment have, for some time, been readily 
recognizable roentgenographicallv. How- 
ever, casual observations by the roentgen- 
ologists to the effect that in certain cases 
film studies show an “aortic heart,” in 
others a “mitral heart," etc., have not served 
to impress the cardiologist greatly. If, how- 
ever, roentgenologists will report exact area 
and transverse diameter measurements cin- 
der standard conditions, including heart rate 
at the moment of examination and perhaps 
arterial and venous blood pressure readings ; 
if they will accompany their report with a 
true sized diagram of the heart in relation 
to normal landmarks, and will go so far as 
to compare the measurements thus obtained 
with predicted normal measurements for the 
individual in question, their efforts must 
soon be rewarded by the clinician's recogni- 
tion of the real value of such assistance. 

Numerous methods have been described 
by various workers for determining the size 
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of the human heart in terms of its various 
diameters, its area, and its relationship to 
chest diameter. Of these, perhaps the most 
widely used is the planimetric, in which a 
teleoroentgenogram is made at a target-film 
distance of 2 meters. The frontal plane 
silhouette and the total transverse diameter 
value are measured from the right border at 
its widest point to the midline ; the left bor- 
der is measured at its widest point to the 
midline, and correction is made for inherent 
distortion. 

Although this method lias certain short- 
comings, these may be easily overcome by 
the employment of the method known as 
orthodiascopy, by the addition of simple and 
inexpensive accessories to almost any stock 
fiuoroscope. Orthodiascopic studies enable 
the examiner to combine fluoroscopic exam- 
ination of the entire chest and the medi- 
astinal structures in the various angles with 
careful measurements of the frontal plane 
silhouette. In addition, results are immedi- 
ately obtainable without the delay occa- 
sioned by the processing of photographic 
films. 

Orthodiascopy is a simple method of out- 
lining oparpie shadows in their true size 
without the distortion which always accom- 
panies the x-ray projection of opaque bodies 
on a photographic film. This is accomplished 
by recording the position of the tube target 
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when a previously determined fixed point in 
the x-ray beam coincides with various points 
along the contours of the shadow cast upon 
the screen. The resulting diagrams are al- 
ways considerably smaller than the shadow 
of the opaque object as seen on the fluoro- 
scopic screen, since the screen image pro- 
duced by projection of a shadow of an 
opaque object lying in a beam of divergent 
rays is, of necessity, magnified. Magnifica- 
tion is overcome only when an extremely 
small portion of the beam, preferably at the 
center, is utilized. 

The operator must learn to use his ortho- 
diascope with reasonable dexterity before 
the diagrams which he produces will be suf- 
ficiently accurate to warrant serious inter- 
pretation. Dexterity is readily acquired and 
the operator can easily check his ability by 
repeatedly measuring opaque objects of 
known area and shape. Once a certain 
amount of skill has been developed, the pro- 
cedure becomes quite simple and may be 
employed quickly and accurately. The dot- 
ted outline of the cardiac shadow is quickly 
filled in, giving the exact outline of the 
heart as seen in the projection. It requires 
but the work of a few moments to trace 
the outline with a planimeter, to measure 
the total transverse diameter, and to com- 
pare the figures thus obtained with the 
predicted normal for the individual in ques- 
tion as obtained from normal heart size 
tables which have been developed and pub- 
lished (1, 2). The cardiac outline, the level 
of the diaphragm, the midline of the thorax, 
and other landmarks can readily be located 
at the time of examination and incorporated 
in the final tracing. This tracing, with tire 
area and transverse diameter figures, and 
the comparison with the normal tables, is 
then transferred to a piece of letter-size 
paper. Directly upon this paper the exam- 
iner can record a notation of any additional 
information obtained during the screen ex- 


amination of the patient. Information should 
include observations of the width of the 
retrocardiac space, for narrowing of this 
space indicates enlargement of the heart in 
the anteroposterior diameter, usually serv- 
ing as a further check of frontal plane meas- 
urements. Any worthwhile information con- 
cerning, cardiac and vascular pulsations and 
the width, course, and length of the aorta 
may also be included. 

P. C. Hodges and Eyster have shown 
that, if measured cardiac silhouette area ex- 
ceeds predicted area by as much as 7 per 
cent, the chances are three to one that car- 
diac disease exists. Eyster (3) has further 
shown that a definite relationship exists be- 
tween the degree of cardiac enlargement and 
the type of cardiac lesion present. This re- 
lationship he has illustrated with scatter 
curves, demonstrating the distribution of in- 
dividual case measurements within various 
groups of lesions in relation to the predicted 
normal. Further analysis of these curves 
shows an average cardiac silhouette area, 
measured for 100 normal cases, 1 per cent 
below the average predicted area for the 
same group. In another group of cases, in 
which accidental systolic murmur consti- 
tuted the only abnormal clinical finding, the 
average frontal plane area of measurement 
coincides exactly with the average normal 
prediction. In groups of cases known to 
have specific cardiac lesions the scatter 
above and below the average measurement 
is far greater than in the normal group, a 
fact best explained by the variable age of the 
lesions and the resultant variable time dur- 
ing which increase in heart size has taken 
place. Even so it has been possible to group 
cases fairly well by means of x-ray studies 
alone. 

In reviewing the roentgen findings in a 
croup of proved cases of cardiovascular 
syphilis, we have been able to show con- 
clusively that no cardiac enlargement ex- 
isted in several instances of undoubted aortic 
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aneurysm although cardiac enlargement was 
suspected by the clinician. Observations of 
this sort carry considerable weight, especial- 
ly since they may be repeated on several oc- 
casions with but minor variations. Al- 
though, in simple mitral stenosis, cardiac 
area is not ordinarily increased until one or 
more periods of decompensation have en- 
sued, with the resulting development of mi- 
tral insufficiency, orthodiagraphic studies 
yield pointed information concerning en- 
largement chiefly restricted to the left auri- 
cle. Thus it is possible in a considerable 
number of cases to recognize mitral stenosis 
by roentgen methods alone. We now decline 
to pass judgment in matters of heart size 
until an opportunity has been offered to per- 
mit of more detailed study, as has been de- 
scribed, for orthodiagraphic measurements 
frequently disprove cardiac enlargement sus- 
pected on routine chest examination. 

In pericardial effusion, orthodiagraphic 
studies yield valuable information concern- 
ing heart size. The data are of service to 
the clinician in following the progress of a 
case, and when they are combined with 
orthodiagraphic studies and fluoroscopic 
examination of the heart with the patient 
lying first on one side and then on the other, 
they enable the observer to detect with 
rather great certainty pleuro-pericardial ad- 
hesions. It is of importance to recognize the 
existence of auricular fibrillation when one 
is making area measurements of the heart, 
for auricular fibrillation notoriously results 
in cardiac enlargement. It is of further in- 
terest to see the heart size decrease when the 
fibrillation ceases. 

One case of traumatic femoral aneurysm, 
probably an arteriovenous aneurysm, was 
recently seen at the University of Michigan. 
The aneurysm resulted from a stab wound 
in the right groin below Poupart’s ligament, 
when a short, sharp paring knife was stuck 
accidentally into the soft tissues at this point. 
The patient reports that a stream of blood 


about an inch in diameter poured from the 
wound without noticeable pulsation, striking 
the floor about two and one-half feet in 
front of the patient. When he was seen at 
the University Hospital, about two months 
after the original accident, the patient pre- 
sented, in the right groin, a swelling about 
the size of a lemon, in which distinct arterial 
pulsations could be detected and over which 
a marked systolic thrill could be palpated. 
When he was standing quietly, the pulse rate 
was counted at 108 per minute. The blood 
pressure, measured with a mercury monom- 
eter, was found to be systolic 152, dias- 
tolic 80. The pulmonic arch, as seen under 
the fluoroscope, was prominent; tire pulsa- 
tions here were of great amplitude. 

The patient had learned that, by exerting 
digital pressure over the pulsating mass in 
his groin, he could alter his heart rate and 
completely obliterate the thrill described. 
When this was done, the pulse rate promptly 
dropped to 80-90, and the blood pressure 
was recorded at systolic 160, diastolic 98. 
When pressure was applied to the aneurysm 
during fluoroscopic examination, the promi- 
nence of the pulmonic arch was seen to dis- 
appear immediately as the amplitude of pul- 
sation was greatly reduced. The frontal 
plane cardiac area, measured before the 
aneurysmal sac was obliterated, was 141 sq. 
cm., or 21.5 per cent above this patient’s 
predicted normal. The transverse diameter 
figure was 137 mm., or 7.5 per cent above 
the predicted normal. Following the applica- 
tion of pressure to the aneurysmal sac, the 
drop in heart rate was found to be accom- 
panied by a distinct increase in cardiac area, 
to 150 sq. cm., or 29.2 per cent above the 
normal predicted, while the transverse di- 
ameter increased to 142, or 11.4 per cent 
above the predicted normal. 

These observations will serve to indicate 
the relatively small individual changes in 
heart size which can he recognized by the 
methods described. They also emphasize 
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the necessity for correlating other clinical 
observations with x-ray studies in order to 
explain variations which may be noted. 

SUMMARY 

Heart size measurements made by x-ray 
methods can be of great clinical importance 
if the measurements are accurate and if they 
are carefully interpreted in the light of other 
clinical findings. Casual statements as to 
heart size are in all probability of very little 
real value to the cardiologist. Since meth- 
ods of accuracy are so readily available, 
there seems little justification for attempted 


interpretation without employing them. 
Tables for the quick computation of normal 
area and transverse diameter measurements 
are available which make it possible for the 
roentgenologist to report directly the extent 
to which the heart in a given individual 
varies above or below his own individual 
normal. 
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HYPODERMOLITHS 

WITH REPORTS OF ONE LOCALIZED CASE AND ONE GENERALIZED CASE 


By C. E. PIERS ALL, M.D., Reno, Nevada 


C ALCAREOUS deposits in and be- 
neath the skin, which are variable in 
nature, may be divided into several 
groups and classifications. These reports 
and studies will not include: (a) the true 
osteomas of the skin, (b) phleboliths and 
calcified atheromas, (c) the secondarily 
calcified subcutaneous tumors (epitheliomas, 
fibromas, lupus, tuberculosis, and cysts), or 
(d) the calcified fat lobules on the inner 
side of the leg, which appear in the aged. 
The paper will deal with the fifth division 
of the group made by Broc and Darier, (cj 

calcareous subcutaneous concrements, or 
calcinosis, which is a rare entity. Althoug i 
Kohler’s “Roentgenology'” says that no 
more than a dozen cases have been reported 
in the whole medical literature, apparently 
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fifty or more were recorded previous to the 
publication of his book; some of these re- 
ports, however, are brief or incomplete. 

This group has been given various names: 
hypodermoliths, petrification of the skin, 
lime gout, calcareous subcutaneous concre- 
ments, calcinosis, granular deposition of 
lime, chalk gout, dermal and subdermal con- 
cretions, and gout stones. 

In the sixteenth century, Trancavella, 
Ambroise Pare, and Fallopio referred to 
stonv productions in the skin. Incomplete 
records were made by Richting, in 1834; 
Vogel, in 1843, and Anvers, in 1851. Wilc- 
kens, in 1858, made the first complete study 
of the subject. In 1900, Renon and Du- 
four made quantitative analyses in a series 
of cases of phosphated concrements. Simi- 
lar studies were made the same year, and 
have been made since then. In 1911. Thi- 
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bierge and Weissenbach studied the relation 
of calcareous deposits to sclerodermy, refer- 
ring to eight cases. In 1925, Gilbert and 
Pollet surveyed the literature, classified the 
cases, and noted the difference in the two 
chemical varieties. Since then a few cases 
have been reported. 

CLASSIFICATION 

Histopathologically, these lime deposits, 
which have been called both granulomas and 
concrements, frequently seem to be pro- 
duced at the site of sclerosed tissue which 
is in a state of hyalin or colloid degenera- 
tion. Sclerodermy and diffuse sclerosis of 
the connective tissues are often found to- 
gether and are considered to have the same 
etiology. Similar processes are commonly 
found in the arterial walls and more rarely 
as plaques in the myocardium. Apparently, 
it is agreed that these deposits, and even 
those found in scleromyositis, are due to 
faulty calcium metabolism, yet local circu- 
latory or tissue changes coincident with 
lowered vitality are probably, in some cases, 
preliminary to the calcification. 

The classification may be summed up as 
follows : 

1. Localized: 

(a) Non-inflammatory. 

(b) Inflammatory, which is secon- 
dary to pressure, trauma, or in- 
fection. 

2. Generalized : 

(a) Non-inflammatory. 

( b ) Inflammatory, which is secon- 
dary to pressure, trauma, or in- 
fection. 

3. Phosphated calcium, total or pre- 
dominant. 

4. Carbonated calcium, total or predomi- 
nant. 

CLINICAL STUDY 

Phosphated calcareous concrements are 
more frequently seen in the female sex. 


Usually the deposit begins early in life, in 
the first, second, or third decades, sometimes 
as early as the first year of life, although 
one case was reported in a woman in her 
fifty-third year. The initial seat of the con- 
crements is quite variable. It may be in the 
tips of the fingers, the legs, the anterior cu- 
bital region, the buttocks, the forearm, or 
the anterior region of the knees. The begin- 
ning is always insidious and indolent. Pa- 
tients sometimes believe the deposits are 
caused by friction or pressure incident to 
certain occupations. One scrubwoman, who 
worked on her knees, developed hypoder- 
moliths anterior to the patellas. 

Hypodermoliths are trifling, often reni- 
tent, tumefactions, which feign cold ab- 
scesses. The covering skin may be normal 
or thin and yellowish. The tumors gradually 
harden and enlarge, although some appear 
to be stony' at the onset. While they' are 
mobile on the deep planes of the skin, they 
are adherent and may even rupture the skin. 
They number from a single one to several 
hundred, and they' vary' considerably in 
size. In shape they vary from that of a 
grain of sand to that of a mulberry', with 
a mammillated appearance, or they may- 
be large spheroid masses. In my general- 
ized case (herewith reported) which pre- 
sented phosphated and carbonated deposits, 
one accumulation in the right axilla is 
spherical, has a separated lower segment, 
feels like putty, and is about the size of a 
small orange. This is the largest deposit 
yet reported. 

The localized form is rare, except in 
adults in whom the affection is usually con- 
fined to the fingers or to the scrotum, for, 
as a rule, hypodermoliths become general 
after several months or a few years. A 
degree of insensibility generally persists. 
Rarely and tardily there are quick shooting 
pains or repeated muscular cramps, aching 
in the fullest fingers, and tenderness to the 
touch. Rather frequently, when the deposits 
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are near a joint, stiffness may be noticed. 
Even trismus may occur, as in the case of 
Renon and Dufour. Amyotrophy, particu- 
larly of the deltoid, may be very prominent, 
and trophic and vasomotor disturbances of 
the skin are often observed (4). 

The evolution of hypodermoliths is vari- 
able. Exceptionally they may heal through 
resorption or through spontaneous expul- 
sion, but, as a rule, they will persist or re- 
appear after ulceration. The skin which 
covers the tumors ordinarily becomes thin, 
livid, and perforated, while a creamy paste, 
similar to dilute chalk or tooth paste, yel- 
lowish or brownish in color, appears, which 
contains minute grains. Cicatrization usu- 
ally rapidly follows elimination. Sometimes 
in the generalized cases there is fistulation or 
suppuration, followed by changes in the 
general state of health — fever, emaciation, 
albuminuria, and perhaps intense diarrhea — 
which, according to Profichet, are due to in- 
testinal ulcerations as was found to be true 
in the only case of published autopsy. 

Carbonated calcareous concrements are 
also more frequently seen in women, being 
usually found in the third, fourth, or fifth 
decades, although two cases were seen in 
little girls in whom the initial sites were at 
the extreme end of an upper limb, the fore- 
arm, hand, and fingers. The beginning is 
insidious as in the phosphated variety but 
functional disturbances are less pronounced. 
Almost always the carbonated type is as- 
sociated with scleroderma, amyotrophy is 
rapid, and sometimes intense pains are felt, 
but the extension is less considerable and 
the general condition remains relatively 
good. Two cases, however, were reported 
which presented rapid ulcerations and ca- 
chexia. 

Briefly, the differences in the two types 
may be summarized as follows: 

Phosphated Type 

Usually is seen in the first, second, or 
third decade. 


Is of slower development and more pro- 
longed pathologic course. 

Is more generalized in form. 

Carbonated Type 

Usually is seen in the fourth, fifth, or 
sixth decade. 

Less pronounced functional disturbances 
are present. 

Often is localized in form. 

Usually is associated with scleroderma. 

PATHOGENESIS 

Hypodermoliths do not represent a true 
lime gout as the blood is not overloaded with 
calcium when this lesion is present. Either 
a decomposition of soluble salts or a chemi- 
cal combination with other substances pro- 
duces the precipitation. The acid base equil- 
ibrium and the alkaline reserve were nor- 
mal in the case reported by Weissenbach, 
Vignal, and Guillemin. Prof. Naegeli 
found the stools to contain a great quantity 
of calcium in a case associated with sclero- 
derma, while in my generalized case it is 
decreased. The blood cholesterol is often 
increased but in my cases it is decreased. 
The basal metabolism increase from 20 to 
45, in most general cases, brings in an ele- 
ment-in-figures indicating neuro-endocrine 
or at least endocrine involvement. Umber 
says precipitation may occur by common salt 
in the lime-containing healthy cells during 
production of lime metabolism or assimila- 
tion and pathologic retention may result. 

W. S. Shutze says that normal cells are free 
from lime because they produce carbon 
dioxide — the calcium carbonate and the 
phosphate going into solution — and that 
only when this production ceases would cal- 
cification set in. Umber and W. B. Schmidt 
believe this disease to be an assimilation dis- 
order. Dr. Tashiro, a biochemist of the 
University of Cincinnati, says that calcium 
may be deposited by local production of am- 
monium or other base-forming compounds. 
Morse suspected a pancreatic change which 
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may have caused a lipolytic ferment because 
the subcutaneous fat was necrosed and lo- 
cated in and about the calcium deposits in 
the case which he reports of a three-and- 
one-half-year-old girl. This seems likely 
as his case showed atypical subdermal stones 
in atypical locations. 

The mode of formation of these deposits 
is not understood. Unna believes the origin 
to be in the sudoriferous glands or in the 
adjacent subcutaneous tissues. Lewinski 
thinks it possible that they begin as lim- 
ited lymphangiomas, while Derville can see 
no connection with the lymphatics. Milian 
and Profichet believe that there may lie a 
special infectious disease and that probably 
there is a cutaneous coccidiosis which would 
account for some inflammatory cases. The 
hypothesis of a metabolic calcareous dys- 
crasia probably associated with thyroid, 
parathyroid, thymus, and nervous disturb- 
ances, would seem to explain the deposition 
of lime salts in a general way, whether the 
deposit begins in one cutaneous or subcu- 
taneous structure or another. The metab- 
olisms of phosphoric acid and calcium are 
intimately connected. Normally, the con- 
tent of phosphorus in the hlood serum 
is from 30 to 40 mg. per liter, being rather 
constant. The blood calcium is remarkably 
constant, being about 100 mg. per liter of 
plasma. The fixity of this blood calcium 
is determined by the regulating mechanism 
of the deposits and of the calcic excretion, 
which seems to be secured on one hand by 
the sympathetic or visceral nervous system, 
and on the other hand by the endocrine 
glands. 

PATHOLOGY 

In some cases there is no trace of inflam- 
mation, only soft or hard calcareous de- 
posits are noted, located chiefly in the sub- 
cutaneous tissue, surrounded by a pseudo- 
capsule formed of connective fibers. The 
stratum granulosum may present five or six 


layers; the thickened stratum lucidum also 
shows visible uniting filaments. In the hy- 
poderm the collagenous fibers are thin and 
drawn out (Weil and Weissmann-Netter). 
In the inflammatory variety a cut surface 
shows a convoluted appearance, the center 
showing a grainy, amorphous matter (Pro- 
fichet), or a creamy softened contents which 
becomes chalky when dry. This substance 
is surrounded by a hull which contains mast 
cells, embryonic cells, and long connective 
cells. Surrounding it there may be dilated 
lymph spaces and enlarged -capillaries, some 
of which are hyperplastic and even occluded. 
Adjacent oil dr sweat glands may be dis- 
tended or cystic, yet biopsies failed to show 
glandular tissue (25). Possibly the inflam- 
matory changes may be found in any case 
after a certain degree of deposition has pro- 
duced pressure and trauma or after infec- 
tion has accidentally occurred following 
spontaneous or surgical drainage. Nageotte 
says the connective tissue changes are ho- 
mogenization, hyalinization, fibrosis, arid cal- 
cification. 

DIAGNOSIS 

In well developed cases, diagnosis may be 
made by physical examination and the his- 
tory. Roentgen-ray examination, which 
alone is sufficient, shows little groups of 
sharply delimited, punctate, streaky, sphe- 
roid, or mammillated densities which are 
usually in and just beneath the skin, in 
isolated and usually irregular positions. The 
phalanges may be decalcified, but the joints 
are unaffected. Osseous sequestra, chronic 
hygromas, and secondarily calcified tumors 
should be differentiated by this method espe- 
cially if a bit of history is correlated. 
Phleboliths in the abdomen or extremities, 
hemangiomas, calcified scars, thrombi, and 
hyaline masses cast similar shadows. 
Gouty tophi or uratic deposits have charac- 
teristic sites of predilection and they are 
much less dense than hypodermoliths, as we 
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note roentgenographically. One may ex- 
ceptionally think of an atypical form of 
Recklinghausen's disease, or frequently of 
a scrotal atheroma. Remains of iodo- 
form-glycerin injections, also iodipin and 
even dermatol, salvarsan, mercury, and bis- 
muth preparations produce roentgenographic 
shadows. Rarely calcified trichinae and 
cysticerci may be seen in the muscles. In 
early cases of myositis ossificans definite 
shadows appear symmetrically on both sides 
of the body, being usually associated with 
macrodactylia. Chemical examination of 
the deposits may serve to differentiate in 
doubtful cases. 

TREATMENT 

In localized types or local areas, surgical 
drainage or ablation provides relief from 
the ache which may be considerable in the 
much affected parts, especially the finger 
tips. If the blood calcium or phosphoric 
acid is high, the diet should be chiefly meat 
to avoid calcium-rich food. A number of 
reported cases exhibited hyperthyroidism 
and one hypothyroidism. The good effects 
of treatment with various opotherapeutic 
medication justify us in this form of 
therapy. Since adrenalin lessens calcetnia, 
but, in turn, increases phosphatemia, it can- 
not be considered useful, except perhaps in 
the carbonated variety. C. H. Rabl used 
ammonium chloride internally to decalcify 
artificially the bones for the purpose of re- 
ducing malformations ; but from this 
(Rabl’s) method of decalcification one 
would not expect much benefit because of 
the attending poor local circulation and be- 
cause of the fibrous hull about the hypo- 
dermoliths. Also the process of decalci- 
fication might produce greater deposition in 
the superficial tissues, as was found after 
bone resorption in a case of infection of the 
metacarpals (11). 

Acetycholine has apparently cleared up 
more sclerodermas than any other rented} . 


Naegeli lowered the amount of calcium in 
the blood with a parathyroid preparation 
parathormone (Collip), and it seemed to 
lead to improvement in some cases which 
had not responded to pluriglandular, ova- 
rian, or thyroid extracts. Ducasse found 
cholesterol in the concretions; he also found 
an abnormal amount in the blood, which he 
combated by reducing the fats in the diet, 
with apparent cessation of the deposition. 
Likewise the calcetnia and phosphatemia 
may be decreased by limiting the vegetable 
and milk rations. He also found that ra- 
dium liquefied the deposits and caused them 
to be expelled. Poultices, wet dressings, or 
soaking in soap solution for from twelve 
hours to several days has likewise caused 
softening and drainage. Fair results may 
be obtained with iodides. General elimina- 
tive measures should be instituted. My 
generalized case is being given X-ray treat- 
ments to the thyroid and poultices to the 
fingers. The localized case is having the 
hypodermoliths removed surgically one at a 
time. 

REPORT OF CASES 

Generalized Type . — Case 1. Mrs. T. L. 
H., age 58 years, was referred by James 
Thom, M.D., for X-ray examination of 
the fingers. Unusual shadows were seen 
by several roentgenologists, but were first 
recognized by Dr. Leaf, Associate Roent- 
genologist at Stanford University Hospital. 

Family History . — The patient was the 
ninth child in a family of six girls and three 
boys. The father died at the age of 40 
years of stomach trouble; the mother died 
at the age of 65 years of an unknown cause. 
One brother died of stomach trouble and 
one sister died at the age of 60 years of 
leakage of the heart. 

Personal History . — The patient, who 
gives her occupation as that of housewife, 
was born in Ireland, and lived there for 
fifteen years. From the ages of 15 to 27 
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years (1886 to 1908) the patient lived in 
Colorado; from 1908 to 1930 in Nevada. 
She is of blond complexion. Her maximum 
weight was 122 pounds, at the age of 18 
Catamenia . — Puberty was attained at 12 
years of age, and the menopause at 47, 1 1 
years previous to examination. 

Previous Illnesses . — The patient had had 
diphtheria in 1889, resulting in left partial 
paralysis of the vocal cords. Her voice has 
been weak since. In 1923 she began notic- 
ing lumps in the buttocks. Those just ante- 
rior to each ischial tuberosity were removed 
and sent to a pathologist who, however, did 
not classify them. The left hip began to be 
painful in 1924, and the next year the right 
wrist and the hands were swollen for three 
or four weeks In 1927 the woman had 
erysipelas of the face in an aggravated 
form. In 1929 the skin covering the de- 
posits in the left greater trochanter region 
opened and drained, for one year. At this 
time the patient was ill, remaining in bed 
for three or four weeks, with a temperature 
of 103° F Nasal discharge and catarrh had 
been present from the year 1908. Venereal 
disease was denied. 

Present Illness . — The first manifestations 
of the present illness were lumps in the but- 
tocks. The finger tips are enlarged and 
some are scarred, sensitive, and painful. 
The patient feels nervous, toxic, and stiff. 

Habits. — Coffee, 2 cups per day; no 
alcohol, no tobacco, no drugs. Patient is 
constipated. 

Physical E.ra min a tion. — Eyes — negat i ve , 
but the patient is myopic and uses glasses 
for reading. Ears — normal except at times 
a feeling of fullness in the left ear and the 
nostrils. Fullness is felt in the drums and 
canal at times There is a small chalky de- 
posit on the rim of the right ear. The 
woman suffered from dizzy spells for a few 

months previous to examination. Nose 

considerable watery discharge is present and 
there is post-nasal drainage, causing cough. 



Fig 1 H\ podermohths near trochanter and isch- 
ial tuberosities , also plaques in shin abo\e left but- 
tock 



Fig 2 Soft and hard deposits at tips of 
thumbs and all fingers; note osteoporosity 


There is a large perforation of the septum, 
with black scales on its margin. The left 
nostril has lessened air space. Teeth — com- 
plete lower plate and partial upper ; remain- 
ing teeth normal. Extractions were done 
in 192 5. Appetite — good. Genito-urinan 
system — nocturia two or three times if fluids 
are taken with evening meal; no blood; 
no pus or retention. The last menstrual 
period was in 1918, at 46 years of age. 
Height, 5 feet, 3 inches. Weight, 96 
pounds, deducting clothing. The woman is 
of the slender, thin-faced type. Large veins 
are seen in both the thighs and legs; puffi- 
ness is present distal to each external malle- 
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olus; movable hypodermoliths are present 
at the inner side of the left knee. There 
are scars of operation on each buttock and 
four scars about the left trochanter. There 



Fig. 3 Photograph of hands; note 
enlargement of finger tips. 



Fig. 4 Photomicrograph through skin, 
showing calcium deposits (low power;. 


are plaques under the skin to the right of 
the right iliac crest. Putty-like -deposits 
are present beneath the skin posterior to the 
left sacro-iliac joint. The patient’s hair has 
been gray since the age of 40 (her mother 
was gray at about SO years). There «. 
normal amount of hair on the bod >‘ ™ 
skin is rather dry and atrophic and 
woman has not perspired since the year 
1923, when she first noticed concretions m 
the buttocks. Muscles negative. Tonsils 
small. Heart-apex impulse in the fifth 


interspace ; no thrill. Arteries — sclerosis of 
femorals found by X-ray examination. 
Radials and axillaries — negative. Blood 
pressure; 184 systolic; 108 diastolic. Ab- 
domen — negative. Extremities — joints are 
mobile, with lower bilateral varicosities of 
pronounced degree. Thumbs and fingers — 
full at and near ends on palmar aspect, with 
a few scars of puncture and sinuses. At 
the margin of one nail and on one finger tip 
are small yellowish-white deposits beneath 
the epidermis. The palmar part of the 
right thumb is about double in size, com- 
pressible, but tender. The other fingers are 
more firm. The skin adheres to the masses. 
Color is normal when warm, purplish when 
cool, and white when cold. 

Personal Impressions. — The patient 
thinks the condition is caused by intestinal 
toxemia, as she feels well only after a 
cathartic has acted. Enemas cause pain lou 
in the middle of the abdomen. 

Reflexes. — Patellar, triceps, biceps, and 
Achilles— negative. Wrists— present, equal, 
and active. Abdominal — negative. There 
is neither knee nor ankle clonus. Babinski s 
reflex, Oppenheim, and Romberg signs— 
negative. 

Roentgen Findings. — These are shown 
in the reproductions of films and their ac- 
companying legends In addition, there are 
subcutaneous concretions on either side of 
both knees, particularly on the inner side of 
the left knee joint, and on the upper leg: 
calcifications in varicose veins of the legs 
and thighs, of the costo-vertebral cartilages, 
and the tips of the transverse processes of 
the lumbar vertebrae. One toe contains a 
large deposit at its tip. 

Pathologic and Clinical Laboratory Ex- 
aminations. 2 — Urine normal, except for 
diminished phosphates and a few squamous 
epithelial cells. Feces— normal. No ab- 
normal cells, bacteria, or parasites; no bile 
or blood is present. Basal metabolic rate 

hr Arthur r. Grotcr, 51D, Krno, Nevada 
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plus 24. Blood count — hemoglobin, 90 

per cent ; color index, 0.9 ; clotting time, 3 
minutes, 25 seconds; red blood cells, 
4,600,000; white blood cells, 8,200; poly- 
morphonuclears, 63 per cent; lymphocytes, 
25 per cent; large lymphocytes, 1 per cent. 
Considerable achromia is present. 

Chemical Blood Examination 

Normal 


(dextrose) 147.06 mg. per 100 c.c. 85 to 110 

Creatinine - - 2.86 mg. per 100 c.c. 1 to 2 

Uric acid 3.09 mg. per 100 c.c. 2 to 3 

Non-protein nitrogen 40.28 mg. per 100 c.c. 25 to 30 

Urea 41.92 mg. per 100 c.c. 10 to 15 


The bilirubin was shown by the Van den 
Bergh test to be diminished. 

Biopsy. — A section of the palmar region 
of the right thumb, 3.5 X 1.5 X 1 cm., was 
taken for biopsy. The flat, or cut, surface 
showed a hard, firm mass of tissue full of 
more or less fused, white, calcified areas. 
Microscopically, there was a normal appear- 
ing epidermis beneath which the dermis 
showed dense and fibrosed. The blood sup- 
ply seemed to be subnormal. The few 
blood vessels present appeared to have hy- 
perplastic walls, due to an increase in the 
amount of fibrosis, particularly of the en- 
dothelium. There were numerous, some- 
what dilated, capillaries and lymph spaces 
scattered throughout. In several places there 
seemed to be collections of lymph cells un- 
dergoing a marked fibrosis which may have 
been the remains of lymph nodes. Some of 
the cells in these had taken up calcium and 
retained it, while in other places there were 
marked deposits. In all of these places the 
salt appeared to have been first deposited in 
the endothelial cells about the blood or 
lymph spaces. From these locations the ma- 
terial was deposited in rather large masses; 
by the fusing of these, still larger masses 
have been formed until the appearance of 
larger dermoliths was obtained, as shown 
by gross examination. These act as any for- 
eign body, stimulating the surrounding con- 
nective tissue to hyperplasia, so that the de- 


posits become fairly well walled off. By the 
resulting pressure rather compact calculi 
have been formed, which may be shelled out. 


Biologic Examination 3 


Blood Serum (Untreated) 

Calcium* (as Ca) 13.2 mg. per 100 c.c. 

Phosphorus** (as P) 4.9 mg. per 100 c.c. 

Blood (Oxalated) 

Cholestcrolf 115.0 mg. per 100 c.c. 


Normal 
9 to 11 
3 to 4 


150 to 190 


" Deposit 

Microscopic appearance — white, non-crystalline 

masses 

Cholesterolt present 

Total weight of sample 7.7 mg. 

Residue after washing. 5.3 mg. 

Ash on sample 68.84 per cent 

Ash constituents 

Calcium* (as Ca) 39.81 per cent 

Phosphorus** (as P) 16.03 per cent 

Carbonates present 

Hypothetic combinations in ash 

Caj(PO»)- 80.15 per cent 

CaCo, 21.97 percent 

Stool 

Ash, on moisture-free sample 10.61 per cent 

Ash constituents 

Calciurnff (as Ca) 2.17 per cent 

Phosphonistt (as P s Os) 37.76 per cent 


Localized Hypodcrmoliths. — Case 2. 
This condition was discovered incidentally 
by inspection, when the patient submitted 
himself to me for galvanic therapy for pru- 
ritus ani, hemorrhoids, fissure in ano, and 
for ultra-violet radiation for tinea vesicolor. 
Upon recognizing this as a localized case of 
hypodermoliths, I made roentgenographic 
examinations of the extremities, pelvis, and 
abdomen but found no evidence of calcar- 
eous deposits, except those in the scrotum. 

Family History. — The parents are living 
and in good health. Six brothers and three 
sisters are also living and well. 


*Made by M. R. Miller, Chemist at the University of 
Nevada. 

‘Determined by Clark and Collip modification of TCramer- 
TisdaU method. Jour. Biol. Chem., March, 1925, LXIII, 
461-464. 

**Determined by Fiske and Subbarow modification of Bell- 
Doiscy method. Jour. Biol. Chem., 1925, LXVI, 375-400. 

tDetermined by method of Meyers and Wardell modified. 
Hawk and Bergeim, Practical Physiological Chemistry. P. 
Blaktston’s Son and Co., Philadelphia, ninth edition, 391, 

Meyers and Wardell: Jour. Biol. Chem., 191S. NXXVI, 
147. 

tQualitative test for cholesterol by Uiebermann-Burchard 
reaction. 

McCrudden's method. Tour. Biot. Chem.. 
1910. VII, 83. Also 1911, X, 187. 

JiDetermined by uranium acetate titration. 
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Personal History . — The patient who is 41 
years of age weighs 195 pounds, is of blond 
complexion and has blue eyes. He had 
pneumonia at the age of 12 years and influ- 
enza several times prior to 1914. He has 


Fig. 5. Case 2. Photograph o £ scrotum, 
showing skin stretched. 



I 



Fig. 6. Case 2. Localized case, showing few 
of stones in scrotum. 


lived in the southern part of the United 
States most of his life. 

present Condition.— About the age of 
puberty this man began to have small pus- 
tules, simulating acne, on the scrotum. He 
kept them empty for some time by evacuating 
them, but for several years he had left 
them alone, until at examination they pre- 
sented the appearance of calcified hard 
white, oval, cystic masses just beneath 


skin. They could be enucleated, sac and all, 
by slitting the overlying skin. The physical 
examination was otherwise negative. 

Habits. — Coffee, about one cup per day; 
no alcohol, no drugs. The patient has 
smoked a pipe and cigars for the past five 
years. He partakes of a mixed diet; is 
slightly constipated but has one or more 
stools daily, absolutely at will. He perspires 
freely. 

Laboratory Examination. — The urine ex- 
amination was negative except that the spe- 
cific gravity was 1.022. The chemical blood 
examination was normal. The Wassermann 
test was negative. 

Biologic Examination 

Blood Scrum (Untreated) 

Calcium (as Ca) 10.4 mg. per 100 c.c. 

Phosphorus (as P) 4.47 mg. per 100 c,c. 

Blood (Oxalatcd) 

Cholesterol 126.7 mg. per 100 c.c. 

Deposit 

Microscopic appearance— white, partly crystalline 
masses, but indistinct 

Macroscopic appearance — a white, hard mass in an 
envelope of thin tissue 

Weight of sample 0.4272 gm. 

Weight of sample, dried .0.4154 gm. 

Organic matter - present 

On ignition of dry sample 15.44 per cent 

Calcium*** (as Ca) on dry sample 33.05 percent 

Phosphorus (as P) on dry sample 10.30 per cent 

Cholesterol on dry sample 0.28 per cent 

Hypothetic constituents of dry sample: 

Calcium carbonate ( CaCOj) 32.74 per cent 

Calcium phosphate (Ca,(PO,) 2 51.48percent 

Organic matter 15,44 per cent 

REMARKS 

In my generalized case both the skin and 
bowels are quite under-active, the patient 
never feels well except after a cathartic has 
acted, and she has not perspired since the 
first signs of the deposits, which were found 
in the lower part of the buttocks in 1923. 
As the urine examination was normal, the 
increased end-products found in the blood 
indicate poor skin function. Her blood cal- 
cium and phosphorus are a little high, while 
the cholesterol, as in the localized case, is 
low. The stool contains a decreased amount 

•••rile methods u =ed are as given in Case 1. 
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of calcium, but the normal amount of phos- 
phorus. While Gilbert and Pollet say that 
cholesterol is never found in the deposits, it 
is found in both the generalized and the lo- 
calized cases cited here and it was also re- 
ported in one other, Ducasse s case. In the 





Fig. 7. Case 1. Large putty-like 
mass in axilla (it had not been no- 
ticed by patient). 

localized case, the blood calcium and phos- 
phorus, and the composition of the depos- 
its, are similar to those of the general- 
ized case. Both belong to the phosphated 
variety. The generalized case is one of the 
oldest of these patients on record. She has 
the largest deposit reported and is the only 
case I have found in which all fingers and 
both thumbs are involved. 

addenda 

Progress of Cases . — No treatment was 
given the localized case. 

Wc administered to the generalized case 
the following roentgen treatments: 

Nov. 20, 1930: 1 E.D. to the entire thy- 

roid gland. 

Feb. 19, 1931: 1 E.D., as before. 

March 19, 1931 : *4 E.D., as before. 

On April 30, 1931, the patient’s blood 


pressure was 150 S. and 90 D. as compared 
with 184 S. and 10S D. before treatment. 
Her weight had increased from 96 pounds 
to 109 >4 pounds, and she was no longer 
nervous. 

On Aug. 22, 1932, her weight was 119 



Fig. 8. Reproduction of Busi's 
case. 


pounds, there was no nervousness or dis- 
comfort, and the calcific deposits were ap- 
parently unchanged, indicating that the pro- 
cess of calcinosis had ceased. The improve- 
ment in the general health is accounted for 
by the reduced activity of tire thyroid and 
coincidentally the parathyroid glands, as a 
result of roentgen radiation. 
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AN X RAY SIGN IN THE DIAGNOSIS OF REDUCIBLE ESOPHA- 
A GEAL ORIFICE HERNIA 1 


By JOHN R. CARTY, M.D., Cornel. University Medical College, New York City 


T HERE has been an increasing interest 
in diaphragmatic hernias during tie 
past few years. This is due, in par , 
the fact that the clinical mamfesta ions 
the condition »r. muuifold often s.—at.ng 
and being mistaken for other, an 

more serious, intra-abdominal cond.t.ons. 

There is also a growing suspicion among 

lome clinicians that diapbragma.m Item s 

1930 . 


able proportions. The clinical, developmen- 
tal, and roentgen features have been well 
considered at length. 

Most of the recent observers stress the 
point that diaphragmatic hernias, particu- 
larly those through the hiatus, are still be- 
ino- overlooked in spite of the wide use of 
x -rav methods. These authors also call at- 
tention to the importance of a thorough ex- 
amination in the various horizontal posi- 
tions if this condition is suspected. Owing 
to the limitations of time, space, and appa- 
ratus manv small laboratories, and not a 
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few of the larger clinics, do not make such 
studies routinely. Moreover, some dia- 
phragmatic hernias, even in the horizontal 
position, can be demonstrated only by pro- 
longed and repeated examination. The im- 
portance of the lesion does not warrant 
making such a long-drawn-out routine 
search with all gastro-intestinal cases in a 
busy clinic. Any sign in the vertical posi- 
tion calling attention to the possibility of 
a diaphragmatic hernia should be of value. 

Gray, discussing the comprehensive arti- 
cle of Ritvo, suggested that it is absolutely 
impossible to diagnose or even suspect re- 
ducible orifice hernias with the patient in 
the vertical position. This is the type most 
apt to be overlooked during the roentgen 
examination, at the operating table, and 
even during the postmortem. 

The esophagus in the low er third forsakes 
its close relation with the spine, curving lat- 
erally and forward to pass through the hia- 
tus esophagi of the diaphragm, and thence 
to reach the stomach at a rather acute angle. 
This portion of the esophagus is normally 
capable of respiratory motion, traveling to 
the midline and forward on inspiration. The 
stomach, v'hich hugs the medial half of the 
diaphragm closely, is in an excellent position 
to herniate, if there be an opportunity to do 
so 

The stomach migrates downward, as does 
the diaphragm, and the esophagus lengthens 
to permit this descent. Failure of the esoph- 
agus to do so for any reason causes a por- 
tion of the stomach to extend through the 
diaphragm. This hernia, known as the short 
esophagus type, has been well described by 
Akerlund and Anderson. If the patient as- 
sumes an upright position, there is no op- 
portunity for a reduction. This hernia is 
excessively rare and has identifying char- 
acteristics of its own. The diaphragm origi- 
nates to a large extent in the septum trans- 
versum, originally a cervical structure, the 
sternal portion of which gives rise to the 



Fig 1. This radiograph of a small, reducible, 
esophageal hiatus hernia was made in a horizontal 
position The line indicates the course taken by the 
barium as it ran into the stomach Although when 
the patient was in the upright position the hernia 
reduced, the same curve was present if the patient 
swallowed the barium on full inspiration 

pars costalis and sternalis of the diaphragm, 
while the dorsal portion gives rise to the 
pars vertebralis of the diaphragm. The hia- 
tus esophagi is formed as a space between 
two muscle bundles, or groups, of the dia- 
phragm arising from the spine. Lack of or 
imperfect development of these muscles 
gives an opportunity for herniation to oc- 
cur, which in our experience has consisted 
only of the stomach. 

A perusal of the literature and a study of 
these cases will show that redundancy and 
abnormal mobility of the esophagus are not 
uncommon. As the stomach herniates 
through the hiatus, one of two things prob- 
ably happens: the involved portion of the 
stomach may pull the end of the esophagus 
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along with it sufficiently to make an upward 
curve, or there may be a direct pressure 
against the esophagus, causing the redundant 
portion to buckle and thus describe a curve. 
This obviously cannot happen with hernia 
of the short esophagus type, and there is 
absence of the sign to be described below. 

In the erect position, the esophagus and 
stomach may appear perfectly normal. In 
such instances, it is often possible, by in- 
creasing the intra-abdominal pressure suf- 
ficiently, to cause the end of the esophagus 
to angulate, even though not sufficiently to 
cause a gas bubble to appear above the dia- 
phragm. Much less frequently we may see 
abnormal areas of narrowing and hesitation, 
sometimes with a slight dilation of the 
esophagus above. Camp has noted a lateral 
displacement of the esophagus. When pres- 
ent, such findings are an aid in the diagno- 
sis. Intimate knowledge of the normal anat- 
omy of this region is quite essential for the 
appreciation of these changes. 

It is necessary to observe a definite tech- 
nic. The patient is placed in the vertical 
right anterior oblique position, the cen- 
tral ray being directed through the gastro- 
esophageal region, using as small a dia- 
phragm as possible. The ordinary stomach 
barium mixture is employed. Heavy, thick 
esophageal suspensions must not be used. 
The patient is told to take a mouthful of the 
barium mixture without swallowing and 
then instructed to inhale deeply through the 
nose, the head being bent slightly forward. 
While the breath is held in full inspiration, 
the patient is told to swallow. In the mean- 
while the examiner’s right hand is pushed 
firmly against the anterior abdominal wall. 
The left diaphragm is watched carefully to 
see that the patient does not expire ever so 
slightly as there is some tendency to do 
on deglutition. Partial expiration will in 
most cases not suffice to cause distortion of 
the esophagus. The amount of pressure ap- 
plied with the hand varies according to the 


tone of the abdominal muscles, being great- 
er if the latter are soft and flabby. Close 
attention must be paid to the head of the 
barium column as it descends. If a hernia 
is present, the barium stream usually takes 
an upward course as it is about to enter the 
stomach. This may be a sustained direction 
or merely a transitory flip, occurring only 
when the head of the barium column reaches 
the region. For obvious reasons, it is diffi- 
cult to secure an adequate roentgenographic 
delineation of the movement. The observa- 
tion is essentially a radioscopic one. 

If alteration of the stream is noted, care- 
ful horizontal studies in all positions should 
be made and repeated' two or three times, 
before one may conclude that no hernia ex- 
ists. 


COXCLUSIOXS 


1. An x-ray sign in the diagnosis of 
reducible esophageal orifice hernias, depend- 
ing on the distortion of the esophagus by in- 
creased intra-abdominal pressure, is de- 
scribed. 

2. A simple routine procedure is out- 
lined whereby the sign may be elicited dur- 
ing vertical radioscopy. 

3. The necessity for intimate familiar- 
ity with the normal anatom)' of the gastro- 
esophageal region is stressed. 
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A ROENTGEN CONSIDERATION OF COMMON CONGENITAL 
ANOMALIES AS RELATED TO INJURIES 

Bv LOUIS J. GELBER. M.D., Newark, N. J 
Assistant,' Attending X-ray Staff, Newark Beth Israel Hospital 


D EFORMITIES may be congenital in 
origin or the result of trauma, static 
conditions, muscular contractures, 
muscular weakness, atrophy, or paralysis. 
It is impossible to illustrate all of the con- 
genital conditions that could occur in bones 
and joints; however, some of the most 
common ones are very frequently mistaken 
for injuries and are, therefore, worthy of 
consideration. 

Congenital anomalies are thought to be 
signs of lowered resistance. This is further 
proven by a complete check-up of our pa- 
tients in whom we invariably discover other 
defects co-existing in bones -and joints. Be- 
ginning with the vertebral canal, we occa- 
sionally see that the coalescence of the lam- 
inae is incomplete. This results in a cleft be- 
ing formed in the posterior arch of a ver- 
tebra with a consequent protrusion of the 
dura and arachnoid, if the cleft is wide. 
Spina bifida may be a final outcome. This 
condition may be so extensive as to involve 
the posterior arches of all the A’ertebrae. re- 
sulting in an incomplete vertebral canal. 

From the orthopedic viewpoint, spina bi- 
fida is of interest because of the muscular 
weakness and deformity of the spine, which 
may end in a postural curve or extensive 
scoliosis, with bony changes. Together with 
the above conditions, we may find such asso- 
ciated conditions as club feet or deformed 
hips. Complete or partial absence of bones 
may also exist. Some cases of spina bifida 
show only a few of the above deformities, 
whereas in others they are all present. Spina 
bifida seems to be most common in the 
lumbosacral and sacral regions (Fig. 1). 
One not acquainted with this condition may 
often read fracture in a patient complaining 
of low-back pain. Awards are frequently 
gi\en, erroneously, to injured patients be- 


cause of inability to recognize this condition. 
There may be an absence of fusion of 
the laminae or variations in the articular 
facets. Another common anomaly is the 
slight upward tilting and narrowing of the 
transverse process of one ~ * the other side. 



Fig 1 Spina bifida (congenital) may be mistaken 
for fracture by one not acquainted with this con- 
dition. 


which may be further accentuated by the 
psoas muscle passing over the transverse 
process, giving the appearance of a fissure 
fracture. This anomalous condition is verv 
important from a medico-legal standpoint, 
as it is often mistaken for an injury. 

In the cervical region, a frequent anoma- 
lous condition is noted. Early in fetal life, 
the anterior, or costal, part of the transverse 
process of the seventh cervical vertebra is 
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sometimes ossified from a separate center, vein. One can readily see that slight injury 
Union occurs with the body and posterior on the arm of a patient may cause a great 
part of the transverse process about the deal of obscure pain unless “cenical rib” 
sixth year. If the costal part persists as a could be ruled out 

separate piece, it lengthens and becomes a Congenital absence of ribs is not uncom- 



Fig 2 Congenital absence of the radius 

“cer\ ical rib” w ith a definite head, neck, and 
tubercle, extending antero-laterally into the 
posterior triangle of the neck. It may ter- 
minate freely or join the first thoracic rib 
Cervical ribs are clinically, as w ell as 
roentgenologicallv, important as the} give 
rise to vague nervous and vascular s} mp- 
toms, depending on their approximation to 
the brachial plexus or subclavian artery or 



Fig 3 Undeveloped metacarpals with resulting 
absence of phalanges 


mon and when it exists there is usually an 
asymmetry of the thorax. This may also 
lead to deformities of the spine. 

The transverse process of the first lumbar 
vertebra is sometimes developed as a sepa- 
rate piece which may remain permanently 
un-united with the rest of the bone, forming 
a lumbar rib. 

The fifth lumbar vertebra lias always been 
a great source of controversy. Many thou- 
sands of dollars are paid by companies car- 
rying compensation for supposed injuries to 
this vertebra as well as for sacro-iliac 
strain. Many anomalous conditions occur in 
this bone. It maj be bifid, thus causing im- 
proper ligamentous attachments, resulting in 
weakness and low-back pains One trans- 
y erse process may be larger than the other, 
causing sacralization of either one or both 
sides. 

It is rare to find injuries in the fifth lum- 
bar y r ertebra, because its massive construc- 
tion and its position inhibit the occurrence 
of lesions here It is surrounded by muscles 
and ligaments and protected on either side 
by the ilia Because the trans* erse processes 
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are in close approximation with the iliac 
bones and, due to the abutment of the trans- 
verse process against the ilium, one can 
readily see that a sudden turning or bending 
will result in a severe sprain or fracture. 



remarkable variations from the normal. 
Congenital absence of the radius or ulna is 
not uncommon (Fig. 2). 

Total or partial absence of the long bones 
of the body may exist. In some instances, 



A 


Fig. 4. Supernumerary digits. 


One can appreciate the precarious position 
of the fifth lumbar vertebra, placed as it is 
between the mobile spine superiorly and the 
immobile sacrum inferiorly. 

A malingerer who once has suffered from 
a genuine injury to the spine may present 
himself. He may have fully recovered 
from the injury, and he may realize this 
fact. Although the effects have in reality 
disappeared, he may have developed a neu- 
rosis which leads him to believe that he is 
still suffering from these effects. The phy- 
sician may have some difficulty in determin- 
ing if the patient has any justification for 
his complaint of continued disability. There 
are other malingerers, of course, who claim 
bad effects from an injury which never took 
place. Many tests for malingerers are 
known and used. 

Several deformities of the upper extremi- 
ties are met with. One arm may l>e repre- 
sented by a small atrophied structure which 
may have the bones complete or may show 


only the epiphyseal line, or growing portion 
of the bone, is affected, without any appar- 
ent absence of the bone. The structures of 
the leg or arm, therefore, do not grow as 
they should and as a result deformities of 
the hand or leg are present. When the hu- 
merus or femur is defective the bones are 
usually deformed. When the bones below 
are present, there is usually some small 
bone corresponding to the absent one. If 
any of the tarsal or carpal bones is absent, 
the metacarpal or metatarsal bones beyond 
it are apt to be missing (Fig. 3). 

The wrist and hand may be represented 
by a small fleshy mass with a number of 
partly ossified bones in its interior, and su- 
pernumerary digits may also exist (Fig. 4). 
which may be unilateral or bilateral. 

Very often in cases of injury the astraga- 
lus is reported to be fractured when in re- 
ality the os trigonum, a common congenital 
anomaly in the foot, is seen. This is nothing 
more than a backward extension for a vari- 
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Fig. 5. Congenita! dislocation of hip before Fig 6. Reduced congenital hip dislocation, 

reduction. 


able length with failure of union. Because 
of its smooth and even edge, some anoma- 
lous condition is usually thought of. 

A most frequent congenital deformity is 
congenital hip dislocation, which may in- 
volve one or both hips, and seems to predom- 
inate in females. In 801 cases reported by 
Whitman, 1 655 were in females and 146 in 
males. These dislocations are ofttimes sub- 
mitted in evidence as traumatic and may 
usually be passed as such if the case is not 
studied properly. In this condition, the hip 
may be very slightly dislocated, the femoral 

1 Wmtnian’ Orthopedic Surgery. Eighth ed , page S31. 



-r* 7 TVIav in ossification of the postero-supenor 

Jc%ine ami "oZ\ third of the right ibac ere* 


head sliding insecurely in the acetabulum, or 
it may be so markedly dislocated that the 
trochanter approximates the iliac crests 
When the child begins to walk, there is 
usually a noticeable limp which gradually 
increases, seeming to he more apparent in a 
single than in a double congenital disloca- 
tion. The trochanters often ride high above 
Nelaton’s line and there is also a shortening 
of the affected leg. Early in this condition, 
the capsule allows great freedom of motion. 
However, as growth progresses, the capsule 
becomes shorter and limitation is restricted 
due to the inelasticity of its fibers; the coty- 
loid ring also becomes narrowed, making re- 
duction somewhat difficult, and, because of 
the muscular imbalance, lordosis becomes 
extreme (Figs. 5 and 6). 

A common deformity that the roentgen- 
ologist, as well as the orthopedist, meets 
with is a congenital elevation of the scapula 
(Sprengel’s deformity), involving one or 
both bones. Many lawsuits have been won 
and much compensation awarded because of 
the failure to diagnose this condition. The 
scapula is elevated and inclined slightly for- 
ward and outward, being less movable than 
normally because of the shortening of the 
muscles that attach it to the spine or ribs 
This high position of the scapula causes a 
deformity of tire neck as well as scoliosis 
Several anomalous conditions are found 
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in the ossification of the pelvic bones. Be- 
sides the three primary centers of ossifica- 
tion present in each hip bone, several secon- 
dary centers exist. These secondary centers 
appear about the age of puberty and, unless 
their site of appearance is well known, a 
mistaken diagnosis of fracture will often en- 
sue. Delay in ossification of one of these 
secondary centers may also simulate frac- 
ture (Fig. 7). 

CONCLUSIONS 

The importance of roentgenograms as an 
aid to traumatic conditions cannot be em- 
phasized too strongh" because of the rela- 
tionship they bear to the legal aspects of 
the case. Roentgenograms become invaluable 


in cases of disputed diagnosis. It is further 
essential that every X-ray film taken for tes- 
timony should show good bone and soft- 
tissue detail. Physicians very often testify 
to certain findings in a film that is poorly 
taken and improperly developed. This often 
leads to serious consequences involving the 
patient and also the professional standing 
of the physician. It goes without saying 
that physicians offering X-ray testimony 
should be well able to differentiate between 
normal, pathologic, and congenital abnor- 
malities existing in the human anatomy. It, 
therefore, behooves the roentgenologist to 
consider carefully the possibility of congeni- 
tal anomalies existing in the anatomic make- 
up and to bear in mind the relation of injury 
to these foci of weakened resistance. 


ROENTGENOLOGIC EXAMINATION OF THE NASAL ACCES- 
SORY SINUSES IN INFANTS AND CHILDREN 1 

By FREDERICK K. HERPEL, M.D., F.A.C.P., 

Roentgenologist, Good Samaritan Hospital, West Palm Beach, Florida 


I N the newborn, one sees well formed 
maxillary sinuses and a varying number 
of ethmoid cells. Seldom are the frontal 
and sphenoid sinuses materially developed 
at birth, or in early infancy. During in- 
fancy and early childhood, one sees the 
early development of the frontal sinuses 
into the vertical and horizontal plates of the 
frontal bone, from the ethmoid cells. The 
sphenoids are also noted then, developing 
first in the anterior part of the body of the 
sphenoid bone. One expects to see well de- 
veloped frontal sinuses at the age of four 
or five years, and a well developed sphenoid 
at a slightly later age. The presence of an 
infection in the ethmoid cells and the maxil- 
lary sinuses may materially retard the de- 
velopment of the frontal and sphenoid 
sinuses. A certain percentage of adults have 

*Rc.nl by title before the Radiological Society of North 
America, at the Seventeenth Annual Meeting, at St. Lout'; 
Nm. '0-Dec. A. 1<>M. 


no frontal sinus development into the verti- 
cal plate, while others have only one fron- 
tal sinus. There are many variations in 
size, shape, and position of the sinuses, call- 
ing for individual interpretation in most in- 
stances. 

In infants and children, there are techni- 
cal difficulties in the roentgenologic exami- 
nation of the sinuses which necessitate a 
modification in routine adult technic. No- 
where are patience and painstaking atten- 
tion to detail more richly rewarded than in 
this type of roentgenography. The confi- 
dence of the child must be obtained if we 
are to obtain roentgenograms of maximum 
value. I need not stress the necessity, in 
many instances, of separating the child 
from its over-anxious parents before its 
confidence can be obtained and its fears 
allayed. 

Y'ith infants, one must be content with 
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roentgenograms in the postero-anterior and 
lateral projections. Rapid technic is possi- 
ble with modern equipment, and, in most in- 
stances, satisfactory diagnostic roentgeno- 
grams can be obtained. If the head is held 
firmly by a nurse or assistant, one can often 
obtain a good roentgenogram even if the pa- 
tient is crying. The x-ray switch must be 
controlled, and the exposure made by some- 
one who can observe every motion of the 
infant, and who is thereby able to determine 
the proper time for making the exposure. 
It is very difficult to obtain satisfactory 
roentgenograms if the exposure is controlled 
from some distance behind a screen. I know 
that this is contrary to the usual principles 
of safety to the operator, but, if one wishes 
to obtain roentgenograms of good quality, 
the exposure must be controlled from a 
point close to the patient. 

With children who are able to co-operate, 
and generally this includes children of three 
years or more, the adult technic can usually 
be followed in detail. Films are made with- 
out the use of the Buck)- diaphragm. No 
special apparatus is used other than that 
found in any well equipped laboratory. A 
small cone, 11 inches in length, is used, with 
a 2.75-inch aperture. Cone pressure against 
the head is used for immobilization. This 
gives an average target-head distance of 16 
inches. With all exposures, 1 mm. filter is 
used between the tube and the patient. The 
cone is carefully leveled before each expo- 
sure. If no special apparatus is used to hold 
the head, this detail is important. Cross- 
lines etched on the face of the cassette facil- 
itate accurate centering of patient and cone 
on the film. The use of a small-aperture 
long cone, covering just the area to be ex- 
amined, gives excellent detail and contrast. 
The head is placed directly on the cassette. 

I believe this is also important as it permits 
a minimum distance between the part to be 
examined and the film. Secondary radiation 
is prevented by the use of the small cone. 
Immobilization by cone pressure, or by a 


towel held firmly across the head by an as- 
sistant, is, in my hands, superior to other 
methods of holding the head. 

Four, five, or six exposures are made of 
the sinuses. In adults, five exposures are 
routinely made on two 10X12 films. Two 
exposures are made on the first film, and 
three exposures on the second. On the up- 
per half of the first film is made an expo- 
sure of the ethmoid and frontal sinuses, in 
the postero-anterior projection. The glabel- 
la is centered on this 6X 10 inch area of 
film, the head resting on the forehead and 
nose. The cone is centered on the glabella 
with an average angle of 25 degrees toward 
the feet, and the cone brought firmly 
against the head over a small folded towel. 
On the lower half of the first film is made 
an exposure of the maxillary sinuses in the 
postero-anterior projection, with an average 
angle of 15 degrees toward the feet. The 
head rests on a small gauze roll beneath the 
glabella, and the chin. The gauze roll va- 
ries in thickness, being of such size that 
there is no distortion of the nose bv pres- 
sure on the cassette. 

On the upper half of the second film is 
made an exposure of the sinuses in the pos- 
tero-anterior oblique projection, the central 
ray directed through the head at an average 
angle of 10 degrees toward the head of the 
patient, centering on the glabella. The head, 
resting on the forehead and nose (as in the 
first exposure on film No. 1), is held by a 
towel across its back, the cone being brought 
to within one inch of the surface. On the 
lower half of the second film are made two 
exposures, both in the lateral projection, at 
a distance of 32 inches. One view is cen- 
tered on the sphenoid sinuses, the other on 
the ethmoid cells and including a lateral 
view of the frontals and maxillarv sinuses. 
If the size of the mouth permits, a sixth 
view may be taken upon a mouth film, held 
in a special cassette of aluminum. This 
view is made through the top of the head, 
with the patient supine and the bead resting 
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on a firm pillow. This view, on the mouth 
film, gives additional information concern- 
ing the sphenoid sinuses and some informa- 
tion concerning the ethmoids of the poste- 
rior group. Throughout this technic the 
only special piece of apparatus is the small 
mouth cassette. A small-aperture cone 
should be included in all standard appara- 
tus. Children are especially apprehensive of 
any apparatus which clamps on the head for 
immobilization. Stereoscopy is not routinely 
or frequently employed. 

The frequency of infections of the nasal 
accessory sinuses in adults is admitted by all 
rhinologists and roentgenologists: we have 
not accorded the same consideration to 
children. All children with chronic coughs 
should have an x-ray examination of the 
nasal accessory sinuses. Before tonsillec- 
tomy is resorted to, sinus examinations 
should be frequently made. In the presence 
of an otitis media and mastoiditis, it is often 
advisable to make a sinus x-ray examina- 
tion, as the sinuses will not infrequently be 
found affected as well. The syndrome of 
broncho-sinusitis, recently reviewed by 
Wasson, is well known to you. Chronic 
sinus infections may be followed by chronic 
bronchitis and bronchiectasis. Parents sel- 
dom suspect the sinuses in the coughs of 
children, and all too frequently the child is 
given a course of tonics and cough mixtures 
without avail, when the cause of the cough 
lies in a sinus infection. Many of these pa- 
tients are afebrile, and clinically appear in 
quite good health, aside from the distress- 
ing cough. Swimming, and especially div- 
ing, appear to lead quite frequently to sinus 
infections. 

The common finding in sinusitis of in- 
fants and young children is a clouding of 
the ethmoid cells, and of one, or both, max- 
illary sinuses. It is probable that the eth- 
moid infection is primary. Thickening of 
the trabecular walls is noted in the chronic 
ethmoid infections. After clearing of the 
pus from the sinuses, one may note, particu- 


larly in the maxillary and sphenoid sinuses, 
thickening due to hyperplastic changes in 
the lining membrane. Osteomas may be 
noted in quite early childhood. Polyps are 
shown in the maxillary sinuses as circum- 
scribed densities, uniform in shadow den- 
sity, projecting into the antral cavity. 
Large polyps in the ethmoid cells may cause 
a broadening of the ethmoid cell area, and 
a thinning of the trabeculae. Clearing of a 
sinus infection may be shown just as defi- 
nitely by roentgenographic as by clinical 
examination. I do not believe that the use 
of opaque oils in sinus examination is either 
necessary, or advisable, in children. The 
rapid improvement noted in man}' of these 
children, under conservative treatment of 
the sinus infection, makes it highly advisa- 
ble that we recognize early sinus infections 
in children, before the secondary chest pa- 
thology' has become established. Early rec- 
ognition and promptly instituted conserva- 
tive treatment offer our best method of 
combating these chronic sinus and chest 
conditions. 

CASE REPORTS 

D. F., male, age 6 years, came with a 
complaint of difficulty in breathing through 
the nose. The right ear drum had been in- 
cised, and some tissue had been removed 
from the right side of the nose. Tonsillec- 
tomy and adenoidectomv had been perform- 
ed two years before the present examination. 

X-ray examination of sinuses, Jan. 10, 
1930, showed: very small frontal sinuses; 
cloudy anterior ethmoid cells on both sides ; 
clear posterior ethmoid cells; a very small 
sphenoid cell on each side anteriorly: a 
cloudy left maxillary sinus with granula- 
tions or polyp formation and a diminished 
antral space; thickened membrane (hyper- 
plasia) of the right maxillary sinus. 

R. S., female, age 7 years, complained 
of an obstructed nose which had been pro- 
ducing a discharge for the preceding three 
months. There was difficult breathing at 
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night, and, although there was no cough, the 
child cleared her throat frequently. There 
was an occasional rise of temperature and 
the patient was quite irritable. Tonsillec- 
tomy had been performed four years pre- 
vious to the present examination. Clinically 
there was evidence of infection of the an- 
terior sinuses. 

X-ray examination of sinuses, Feb. 1, 
1930, showed: small, shallow frontal on 
the right, with increased density; no de- 
monstrable frontal on the left; bilateral 
cloudy anterior ethmoid cells; cloudy pos- 
terior ethmoid cells; small sphenoids in the 
anterior portion, of indeterminate density; 
cloudy maxillary sinuses with evidence of 
polyp formation. 

M. B. W., Jr., age 7 years, was brought 
with the complaint that the left ear had be- 
gun to hurt two hours earlier. There was 
a slight sore throat. The child had had pain 
in the same ear two and one-half years pre- 
viously, and the drum was incised at that 
time. Tonsils and adenoids had been re- 
moved twice. 

X-ray examination, July 23, 1930, 

showed: small frontal sinuses, just begin- 
ning to extend into the anterior frontal 
plate; chronic thickening in both anterior 
and posterior ethmoid groups, with in- 
creased density; small sized sphenoids in 
the anterior portion; increased density of 
both maxillary sinuses, the right being more 
dense than the left, with thickened mem- 
branes bilaterally. 

S. W., male, age 8 years. There was a 
complaint of frequent colds and enlarged 
tonsils. Vision was diminished 20/200 in 
each eye. There was a discharge from the 
left nostril and increased density of the left 
antrum on transillumination. 

X-ray examination of sinuses, Nov. 22, 
1930, showed: small, shallow left frontal, 
no right frontal development; left frontal 
cloudy; increased density of both anterior 
and posterior ethmoid groups: . large 
sphenoid sinuses for a child of this age. 


with norma! density of the sphenoids. The 
maxillary sinuses showed markedly in- 
creased density, being totally and equally 
cloudy on the two sides. 

W. C., male, age 5 years. The complaint 
was of a discharge from both ears follow- 
ing an attack of pneumonia. Both ear 
drums had been incised and were draining. 
There was a discharge from the nose and 
clinical evidence of sinusitis. 

X-ray examination of sinuses, Jan. 6, 
1931, showed: very' small frontal sinuses, 
not extended into the vertical plate of the 
frontal bone; hazy right anterior ethmoid 
cells, and totally' cloudy left anterior eth- 
moid cells; cloud_v posterior ethmoid cells; 
very small sphenoid sinuses, lying anterior- 
ly ; marked hy’perplastic changes in the right 
maxillary sinus, chronic; total cloudiness of 
the left maxillary sinus. The chest, the 
same date, showed chronic mediastinal and 
tracheobronchial lymphadenitis. 

T. D., male, age 6 y'ears, came with a 
complaint of acute otitis media. 

X-ray examination, March 13, 1931, 
showed: no demonstrable frontal sinus de- 
velopment; small size sphenoids; increased 
density in both anterior and posterior eth- 
moid groups and in both maxillary' sinuses. 
The appearance suggested a sinus infection 
of long standing. 

J. M., male, age 5 years, was brought 
with a history 7 of having been sick with fre- 
quent head colds for three months preceding 
the present examination. Nasal discharge 
had been profuse, and there had been diffi- 
culty in breathing through the nose. There 
was no earache. The tonsils were chroni- 
cally' infected. 

X-ray examination of the sinuses, Apr. 7, 
1931, showed: cloudiness throughout all of 
the nasal accessory- sinuses; frontal sinuses 
small, with the right larger than the left; 
small sphenoid sinuses; generalized sinus 
infection. 

G. H„ female, age 8 years. The child did 
not talk plainly. She had been recentlv ex 



HERPEL: NASAL ACCESSORY SINUSES 


1SS 


amined at school and was told that the right 
ear was slightly deaf. There was a produc- 
tive cough, and a discharge from the nose, 
with much yellowish discharge from the 
right nostril. There was clinical evidence of 
a probable maxillary sinusitis. 

X-ray examination of the sinuses, Oct. 
24, 1930, showed: no development of the 
frontal sinuses; cloudiness of the anterior 
ethmoid cells on both sides ; total cloudiness 
of the left antrum; increased peripheral 
density of the right antrum, with a small 
central cavity, and evidence of granulations 
or polyp formation. 

H. H., male, age 7 years, 6 months. 
There had been intermittent cough for the 
preceding three years. The child had had 
treatment for sinus infection at various 
times during this period. 

Examination of the sinuses, May 3, 1930, 
showed: normal frontal sinus development 
for a child of this age; cloudiness of the 
right anterior ethmoid cells; total cloudi- 
ness of the right maxillary sinus; increased 
peripheral density, with hyperplasia of the 
membrane, left maxillary sinus. 

Examination on Tan. 27, 1931, showed: 
both frontal sinuses to be well developed, 
but both showing increased density: in- 
creased density of both anterior and poste- 
rior ethmoid groups, with trabecular thick- 
ening; sphenoid sinuses of small size, but 
with increased relative density; increased 
density of both maxillary sinuses, with de- 
monstrable hyperplasia of the membrane in 
both. 

M. C., female, age 17 years. Examina- 
tion elicited heart murmur, chronically in- 
fected tonsils, and albumin in the urine. 

X-ray examination of the sinuses. Tan. 3, 
1931, showed: normal sinus development 
throughout; normal trabecular definition; 
normal density. 

A. P„ female, age 16 years. There was 
clinical evidence of an acute sinus infection. 


X-ray examination, March 8, 1931, 

showed: absence of frontal sinuses; large 
supra-orbital cell on the left side, ethmoidal ; 
clear right anterior ethmoid cells; left an- 
terior ethmoid cells slightly increased in 
density, with thickening of the trabecula:; 
posterior ethmoid cells normally clear; 
sphenoids small, normal in density. The 
maxillary sinuses presented hyperplasia of 
the lining membrane, with a slight increase 
in general antral density, the left antrum be- 
ing slightly'- greater in density than the 
right. 

SUMMARY AND CONCLUSIONS 

While it is true that there are technical 
difficulties to be overcome in roentgenog- 
raphy of the nasal sinuses in infants and 
young children, patience and attention to 
detail are rewarded here, as elsewhere, in 
proportion to the care exercised. Satisfac- 
tory diagnostic roentgenograms are ob- 
tained in most instances, and quite accurate 
analyses of sinus pathology are possible. 
The roentgenologic study of the nasal ac- 
cessor)' sinuses offers a valuable aid to the 
clinician in his appreciation of the location 
and degree of sinus infection present, and is 
a guide to treatment. 

Examination of the nasal accessory si- 
nuses should be routinely made of all chil- 
dren with chronic cough, chronic tonsillitis, 
persistent nasal discharge, otitis media, and 
mastoiditis. Early recognition of sinus pa- 
thology in children, with promptly insti- 
tuted conservative methods of clinical treat- 
ment, offers our best means of preventing 
the distressing cough, chronic bronchitis, 
and bronchiectasis which may follow. It is 
the duty of the roentgenologist to acquaint 
the medical profession more generally with 
the frequency of sinus infections in children, 
and to emphasize the value of roentgen- 
ologic examination in the recognition of 
them. 
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night, and, although there was no cough, the 
child cleared her throat frequently. There 
was an occasional rise of temperature and 
the patient was quite irritable. Tonsillec- 
tomy had been performed four years pre- 
vious to the present examination. Clinically 
there was evidence of infection of the an- 
terior sinuses. 

X-ray examination of sinuses, Feb. 1, 
1930, showed: small, shallow frontal on 
the right, with increased density; no de- 
monstrable frontal on the left; bilateral 
cloudy anterior ethmoid cells; cloudy pos- 
terior ethmoid cells ; small sphenoids in the 
anterior portion, of indeterminate density; 
cloudy maxillary sinuses with evidence of 
polyp formation. 

M. B. W., Jr., age 7 years, was brought 
with the complaint that the left ear had be- 
gun to hurt two hours earlier. There was 
a slight sore throat. The child had had pain 
in the same ear two and one-half years pre- 
viously, and the drum was incised at that 
time. Tonsils and adenoids had been re- 
moved twice. 

X-ray examination, July 23, 1930, 
showed: small frontal sinuses, just begin- 
ning to extend into the anterior frontal 
plate; chronic thickening in both anterior 
and posterior ethmoid groups, with in- 
creased density; small sized sphenoids in 
the anterior portion; increased density of 
both maxillary sinuses, the right being more 
dense than the left, with thickened mem- 
branes bilaterally. 

S. W„ male, age 8 years. There was a 
complaint of frequent colds and enlarged 
tonsils. Vision was diminished 20/200 in 
each eye. There was a discharge from the 
left nostril and increased density of the left 
antrum on transillumination. 

X-ray examination of sinuses, Nov. 22, 
1930, showed: small, shallow left frontal, 
no right frontal development; left frontal 
cloudy; increased density of both anterior 
and posterior ethmoid groups: _ large 
sphenoid sinuses for a child of this age. 


with normal density of the sphenoids. The 
maxillary sinuses showed markedly in- 
creased density, being totally and equally 
cloudy on the two sides. 

AV. C., male, age 5 years. The complaint 
was of a discharge from both ears follow- 
ing an attack of pneumonia. Both ear 
drums had been incised and were draining. 
There was a discharge from the nose and 
clinical evidence of sinusitis. 

X-ray examination of sinuses, Jan. 6, 
1931, showed: very small frontal sinuses, 
not extended into the vertical plate of the 
frontal bone; hazy right anterior ethmoid 
cells, and totally cloudy left anterior eth- 
moid cells; cloudy posterior ethmoid cells; 
very small sphenoid sinuses, lying anterior- 
ly ; marked hyperplastic changes in the right 
maxillary sinus, chronic; total cloudiness of 
the left maxillary sinus. The chest, the 
same date, showed chronic mediastinal and 
tracheobronchial lymphadenitis. 

T. D., male, age 6 years, came with a 
complaint of acute otitis media. 

X-ray examination, March 13, 1931, 
showed: no demonstrable frontal sinus de- 
velopment ; small size sphenoids ; increased 
density in both anterior and posterior eth- 
moid groups and in both maxillary sinuses. 
The appearance suggested a sinus infection 
of long standing. 

J. M„ male, age 5 years, was brought 
with a history of having been sick with fre- 
quent head colds for three months preceding 
the present examination. Nasal discharge 
had been profuse, and there had been diffi- 
culty in breathing through the nose. There 
was no earache. The tonsils were chroni- 
cally infected. 

X-ray examination of the sinuses. Apr. 7 , 
1931, showed: cloudiness throughout all of 
the nasal accessory sinuses; frontal sinuses 
small, with the right larger than the left; 
small sphenoid sinuses; generalized sinus 
infection. 

G. H., female, age 8 years. The child did 
not talk plainly. She had been recently ex- 
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Fig 1 On the left is a photograph of the lead perforator of 0 5 sq cm perforation to each sq cm 
of lead Note the two eccentric square perforations, also the wide margin of lead on the left These 
are used for replacement of the perforator in the identical position on the skin when the entire dose 
is not gnen in one sitting On the right is a photograph of the reciprocal perforator made by placing the 
lead cutouts in the perforator, or a paper pattern of the lead perforator A solution of acetocellulose or 
collodion or glue is then poured o\er the pieces of lead, after which washed-off film or paper is placed 
over it and allowed to dn for a few days When thoroughly dried, the lead cutouts are gently pushed 
out of the perforator, without displacement, in order to insure a perfect reciprocal The other side is now 
fastened to another piece of celluloid and is ready for use 


forator, furnishing sufficient nucleus of 
healthy skin for replacement of the treated 
area 

After four months’ trial with these per- 
forators, the one in Group 4, -with circular 
openings, comprising one-half the total 
square area, was found most satisfactory 
for continued study 

We may ask at this point: Must we de- 
li\ er a total of two, three, or four erythema 
doses at one sitting, or may we divide the 
dosage and still give the skin the necessary- 
protection of the perforator? 

By the follow ing method division is made 
possible, if so desired The perforator (Fig 
1) is about 20 cm square, and is fastened 
to the skin with adhesive At two eccen- 
tric points the holes are of slightly different 
shape The^c \ariations allow the marking 
of the skin w ith merctirochrome or any other 
dye non-opaque to the x-ray, in order that 


the perforator may be replaced o\ er exactly 
the same area at the next session of the 
treatment This enables the delivery of the 
total dose in more than one sitting. Some- 
times a paraffin cast must be made and 
placed against a movable part, such as the 
neck or arm, m order to assure the same po- 
sition of flexion of the parts at subsequent 
sessions 

The efficacy of this method of radiation 
yyas investigated along three different lines: 
(I) yvith yvater and paraffin phantoms, to 
determine experimentally just yvhat percent- 
age of the delivered radiation a body placed 
at different depths does receive through the 
perforator, (II) the difference in effect of 
a given dose without the perforator and an 
equiyalent dose yyith it, tried experimentally' 
on animals, and (III) the clinical applica- 
tion. 

Taking up these studies in the order 



THE VALUE OF A MULTI-PERFORATED SCREEN IN DEEP 

X-RAY THERAPY 1 


A PRELIMINARY REPORT ON A NEW METHOD OF DELIVERING MULTIPLE 
ERYTHEMA DOSES WITHOUT PERMANENT INJURY TO THE SKIN 

By F. LIBERSON, M.D., Roentgenologist, U. S. Marine Hospitals, 
Stapleton, Ellis Island, and New York City 


T HE deleterious effect on the skin of 
delivering large doses of x-rays to an 
underlying tumor has been frequently 
the main deterrent to the successful treat- 
ment of malignancies. The method at pres- 
ent proposed to circumvent this difficulty is 
based on the fact, well known to all x-ray 
therapists, that when small areas of skin are 
treated, as in epitheliomas or verruca;, large 
doses of radiation (from four to six erythe- 
ma doses to an area 1 cm. in diameter) can 
be given with safety. Apparently the pres- 
ence of adjoining normal tissue protects the 
small radiated area from vesiculation and 
ulceration. 

Taking advantage of this observation, the 
author began a study of the effects of ra- 
diating deep structures through numerous 
small areas simultaneously (say, from 200 
to 400 areas per large portal). The radia- 
tion is delivered through a multi-perforator, 
a sheet of lead from 1.5 mm. to 2 mm. in 
thickness, with uniform perforations regu- 
larly spaced and comprising a definite per- 
centage of the total square area. This per- 
forated lead sheet is placed on the skin. The 
perforations obviously can be of different 
sizes and shapes, exposing more or less of 
the skin to direct radiation, and leaving 
greater or smaller isthmuses of normal skin, 
protected by lead, to act as centers of heal- 
ing in case the radiation is of such magni- 
tude as to cause ulceration of the radiated 

skin. 

Some of the designs tried out were as 


follows: 

‘ 1. Strips of lead 1 cm. wide and 20 cm. 

-Improved for publ.eation by the Surgeon Genera). V S 
Public Health Service * s oc ; e ty of North America 

s ey. Not. 2S-Dec. 1, 1932 


long, 10 in number, fastened to a 20X20 
cm. piece of celluloid, 1 cm. space between 
the strips of lead. This design was found’ 
not to be servicable on account of insuffi- 
cient protection to the skin. 

2. Lead squares, 1X1 cm. each, ar- 
ranged in a checkerboard fashion, fastened* 
to a piece of celluloid, alternating tbe lead 
squares with equal spaces. This method’ 
was found to be unserviceable on account 
of the difficulties of proper construction 
and insufficiency of protection. 

3. A latticework effect in a sheet of 
lead, obtained by punching out squares, loz- 
enge shapes, or hexagonal perforations, leav- 
ing an area of one-half the original area. 
This method has been found to be unserv- 
iceable when (1) the perforations are of 1 
sq. cm. area, on account of too narrow, uni- 
form isthmuses of protected skin, resulting 
in insufficient protection ; (2) when perfora- 
tions are of less than 0.5 sq. cm. area, the 
angles interfering with deliver}' of maxi- 
mum radiation, especially if the perforator 
has to be bent over the treated area, and 
forms an angle with a perpendicular to the 
central ray. 

4. Round or oval perforations of varying 
sizes from 2 to 8 mm. in diameter, the per- 
forated area comprising two-thirds, one- 
half, or one-fourth of the total area. This 
type is not difficult of construction and of- 
fers the maximum skin protection, especial- 
ly if the perforations are less than 8 mm in 
diameter. The reason for the greatest pro- 
tection is found in the fact that the spaces 
between the perforations have varying di- 
ameters, narrowest in the axis of the cross 
diameter of the perforator, and largest in 
the axis of the oblique diameter of the per- 
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TABLE I. DETERMINATION OF THE QUANTITY OF RADIATION AT DIFFERENT 
DEPTH OF PHANTOM WITH THE PERFORATOR 

Constants: 4 ma. ; 70 cm. target-ionomctcr distance; filter, 1 mm. Al, 2 cm. wood. 




S.6| 59.7H-0.6ll 5.9 1 59.3]+1.2H 


7.21 59. I +I.7H 5.51 59. 1+1.711. 


1 59. 1+1.711 5.11 59.31+1.211 


0.5 1 60. 1+0. H 4.S | 50.31 +1.2H 


6.2! 59- I +1.7|| 4.4 1 59.7 l +0.6|l 


4.31 59. j+LTjl 


3.91 59.31+1.20 


3.81 59.31+1.211 


3.4 1 60. 1+0. H 


3.2 1 50.71+0.611 


3.8) 59.61+0.0 


3.41 00.31—1.7 


3.3 1 59. 1+1.7 


3.1! 5S.6 1+2.3 


3. ) 59.6)+0.6 




5.2 1 59.31+1.21! 3.6! 5S.7)+2.3jl 2.81 59. 1+1.7H 


4.71 58.71+2.311 3.4 1 59. 1+1.71] 2.61 5S.71+2.3H 


4.31 59.31+1.211 3.31 59. > +1.7'l 2.3 j 58.7 1 +2.311 


3.91 58.71+2.311 3. 1 59.71+0.611 2.1 1 59.31 +1.2H 


2.7 1 59.3)+1.2 


2.3 1 59.61+0.0 


2.11 59. 1+1.7 


l.Sl 59.3I.+1.2 





I—0.6H 7.9 1 59.71+0.6(1 


3 1 S.S| 59.7 1 +0.0|| 7. 1 58.7 1 +2.3! I 


■EBESEEMmiEMBBBa 


| 7.3159. 1+1.711 a. j 58.7} +2.30 


6. I 60. 1+0. || 


5.71 58. |+3.4|! 


4.8 1 58. 1 +3.5jl 


4. 1 58. 1+3.511 


4.4 | 5S.7 1 +2.3 


4.1 1 .58. 1+3.5 


3.6) 53.31+2.9 


3.3) 58. 1+3.5 




5.7 1 58.31+2.9H 4.21 59.31 +1.2I| 


5.4 1 59. | +1.7|| 4. 1 59.31+1.211 


4.71 10. 1+0. 11 3.8 1 50. 1+1.711 


4. 1 59. 1+1.711 3.1 1 59.71+0.611 


3.6 1 59. 1+1.7| 


3.41 5S.3 1+2.9|1 


3. 1 5S.3 1-+2.9H 


,5| 59.71+0.6H 


. | 58.31+2.9 


2.6 1 5S. 1+3.5 


2.21 58. 1+3.5 


1.91 59.71+0.6 



Each ionomctric reading here recorded is the mean of four readings, taken at various hours of the day. 
Column 1 represents the quantity D f j on ization in 30 seconds at the depth indicated. 

cS'^rforL.ofto'd.t. cm.\rSl, t c 0 rp S ofed" mC ^ the ^.orator of 0.5 

f oratw, l 'ca?adatcd C f rom n Q)livrnn ccn * a ® c Nation above or below 50, transmitted through the per- 

Notc that at no single reading is the variation over 3.5 per cent; within range of experimental error. 
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enumerated, the writer arrived at the fol- 
lowing results. 

x 

The theoretical part of this investigation 
concerning the actual dosage received at 


above 8 cm., more than the theoretical half 
of the radiation comes through, especially 
with the higher voltages. This may be at- 
tributed to the slight additional radiation 
coming from the higher voltages, which 



Fig. 2. Determination of back-scattering: On the left is an arrangement 
of A, tube; B, filter; C, in. lead cover on ionometer to shield it from direct 
radiation; D, ionometer; £, phantom; F, cross-section of perforator to show 
how the study of the back-scattering with the shielded ionometer simulates 
the condition of the skin under the lead isthmuses of the perforator. 

The graph on the right indicates the range of back-scattering from 21 to 
24.5 per cent. Note that the greatest back-scattering is present in the highest 
filtration with the lowest voltage here tested. 


varying depths of phantom, with and with- 
out the perforator, is charted in Table I. A 
careful study shows that with the perfora- 
tions comprising one-half of the square 
area, the radiation received by a body about 
5 cm. under the perforator, is almost ex- 
actly half the radiation received without the 
perforator, as is to be expected theoretical- 
ly. In cases in which the ionization chamber 
is very close to the perforator, however, 
the skin often receives less than half the to- 
tal radiation, because the chamber is so 
small (the writer used the Wolf chamber) 
that it often fails to cover a characteristic 
square area with one-half square area of 
perforation in it With the larger (Duane) 
chamber, this difficulty is entirely obviated. 
Conversely, as the ionometer depth reaches 


penetrates partially through the lead of the 
perforator, if it is less than 2 millimeters 
thick. 

Of great importance is the consideration 
that the skin receives not only the radiation 
delivered directly to it, but also the secon- 
dary reflected rays of back-scattering. Ta- 
ble II and Figure 2 show that fully from 
21 to 24.5 per cent of the total radiation 
(depending upon the voltage and filter 
used) will be scattered back to the skin after 
it has penetrated to the deeper structures. 
This means that even in cases in which the 
skin is protected by the isthmuses of lead 
from direct radiation, it will receive by 
back-scattering almost a full erythema dose 
for every four erythema doses delivered 
through the perforator. This would tend to 
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TABLE I. DETERMINATION OF THE QUANTITY OF RADIATION AT DIFFERENT 
DEPTH OF PHANTOM WITH THE PERFORATOR 

Constants: 4 ma. ; 70 cm. target-ionometer distance; filter, 1 mm. Al, 2 cm. rvood. 



4.8 1 .59.3 1+1.2 
4.1 > 59. 1+1.7 

3.81 60.31—0.6 

3.31 59.71+0.6 
2.71 5S.7 1+2.3 
2.41 59.7 1 +0.C 

2.31 59. 1+1.7 
2.11 59.7) +0.6 
2. ( 59.31+1.5 


1.7 1 58. 1+37 


3.1! 59. 


3. 1 59. 
2.7! 59. 

2.11 58. 
2. 1 59. 
1.6! 60. 
1.5 1 59. 
1.2 1 59. 

1.1 1 59. 


0.91 59. 


8.01 59.71+04 


7.21 59. '+15 


7. 1 59. j +1.7 


6.5 ( 60. (+0. 


6.21 59. 1+1.' 


5.9j 59. 


5.5 j 59. 


5.1 1 59, 


4.S! 59. 


4.41 59. 


■ i+l-7|j 

■ 1+1-711 
■71+0.6H 
.71+2.31' 
.31+1.2!! 

■ +0. li 
. 7 1 + 0 . 6)1 
• 1+1.71! 
.71+0.6!! 


■ 3 1 + 1 . 2 || 


.31+1.2!! 


• i-H-711 


.31+1.2)1 


■3 i +1.2(( 


'.71 +0.611 


1.51 59. 

1.5 1 59. 
1.31 59 
1.1) 59, 
1. | 5S. 
0.81 59. 


0.6) 59, 


4.3 59 


71+2.3 1! 
71 + 0.611 
. 1+1.711 
7 1 +0.6H 
■31+1.211 
■ 1+1-711 
.71+0.611 
■31+2.911 
.71+0.611 


.31+1.2)1 


• 1+1.7|1 


.3) +1.21) 


31+1.2)) 


• ! +0- II 


.7 1 +0.6I1 


II LSj 59.: 
11 1.7 1 58.: 
11 1.6! 58.' 


0.61 59. 


0.5 J 50.' 


3.81 59.' 


3.4j 60., 


3.3 1 59. 


3.1 1 53.' 


3. 1 59. 


31+1.7 
31+2.9 
7 1 +2.3 
3! +1.2 
! +1.7 
1+1.7 
3|+2.9 
71+0.6 
1+1.7 


.71+0.6 


.61+0 6 


.31—1.7 


■ I+L7 


.6) +2.3 


.61+0.6 




+2.3!! 2.8| 59. 1+1.711 2.71 59.3)+1.2 


( 4.7 1 58.71+2.3(1 3.4 1 59. 1+1.7 1| 2.6 1 5S.7j +2.3)1 2.3) 59.6 1+0.6 


1 4.31 59.3I+1.2H 3.31 59. 1+1.7'! 2.3! 58.71+2.3)! 2.1 1 59. | +1.7 


( 3.9( 58.7 1 +2.39 3. ) 59.7|+0.6)( 2.1 1 59.31+1.2)1 1.8 j .59.3 (+1.2 


1 9.81 60.31—0.61! 7.91 59.7(+0.G|| 6. I 60. | +0. || 4.4 1 58.71+2.3 


58.7|+2.3!| 5.7! 58. 


59.71+0.611 5.9 1 59. | +1.7|i 


5. | 58.7 1+2.39 4. 1 58. ) +3.5(1 


58. 1+3.511 4.3) 58.7|+2.3f| 


58.31+2.9H 4.21 59.3 1 +1.21! 


59. !+1.7|l 4. 1 59.31+1.2|l 


10. |+0. H 3.81 69. 1+1.711 


3.8) 58.3) +2.9)) 


3.6 1 59. |+1.7|! 


3.4 1 58.31+2.91! 


3. | 58.3 


I 59.71+0.6)1 


3.61 5S.3I+2.9 


3.3 1 58. 1+3.5 


3.1 1 58. 1+3.5 


3. | 5S.3|+2.9 


2.61 58. 1+3.5 





58.3 1 +2.S 



Each ionomctric reading here recorded is the mean of four readings, taken at various hours of the dav. 
Column I represents the quantity of ionization in 30 seconds at the depth indicated. 

sq. cm! perf ora t ion To C cn ch * s q . cZVlTdt^lfcd^ ionomclrk readin " wi ‘ h ^ perforator of 0.5 

foraS^LValcnSrttn^^ ° f radiSti ° n ab ° VC ° r be, °' V S0 ’ transmitted through the per- 

Xote that at no single reading is the variation over 3.5 per cent; within range of experimental error. 
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set the safe limit of radiation through the 
perforator at four erythema doses. 

An equally important consideration is the 
homogeneity of the radiation. Since the 
radiation delivered comes in streamers 


tube after half the radiation has been deliv- 
ered. Thus, with a skin-target distance of 
60 cm., perforations 1 cm. apart, i.c,, 0.5 
cm. from center to periphery, and the lesion 
10 cm. from the surface, an almost homo- 



p- t Shows how the shifting of the position of the tube converts the 

g ' LYntinn os seen in A to almost homogeneous radiation in one plane, 

« seen in 5 and to almost homogeneous radiation in all planes (at predeter- 

• « seen in C. The upper part of the ngure shows the positions 

mined depth), e^nosures recorded on the films below The middle por- 

of the tube for - f the streamers in the vertical plane. The bottom 

tions represent the • aPP e * rancc p °‘ rance of the corresponding streamers in the 
of this t fi , g £ * at 10 cm from the surface of the phantom under the per- 
horizontal P 1 ?" 1 :. at ,• ra <jiation W as delivered with the tube in one position, 
forator. In A he “ion was delivered with the tube in one position, the 
In B, half of thc , t„ be 3 C m. in one direction In C, one-quarter 

of’fhe radiafion r was deln-ered from each of the four positions of the tube. 


through the holes in the perforator, it is evi- 
dently not homogeneous, except at great 
depths. This lack of homogeneity may even 
be a desirable feature, and it is to be inves- 
tigated further from just that point of view. 
However, if homogeneity is d ^> * 
be obtained by changing the position of the 


geneous radiation in one plane is obtained if 
the tube is moved 3 cm. and half the dose 
is delivered from each of the two positions 
(Fig. 3). For greater homogeneity yet, 
one-fourth of the dose may be delivered 
from each of four positions, 3 cm. apart, as 
indicated in Figure 3. If the lesion happens 
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TABLE II. DETERMINATION OF BACK-SCATTERING IN PERCENTAGE OF TOTAL 

RADIATION 


1 1 ~ ~ 
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0.5 mm. Cu 


1 mrn. Cu 









A . 


' I 

II 

' I 

II 

I 

ii 

' 1 

II ' 



tr v. 




t n v) 


m in 



O rz 


O 03 


O -3 


a -o 



22 

U 

Zl c 

U 

*; n 

U 

tz c 

I 

CJ 

o 

CJ 

£ o 

CJ 

£ o 

CJ 

£ o 

Kilovolts 

VI 

v 

-W_» CJ 


,E v 

JZ o 


“ o 

y 


u 

w-i CJ 



IT! 

CO 

1*5 tn 

CO 

m 

CO 

^ m 


3.6 
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m:a 

2 3 
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2 15 
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2 21 

1.9 

2 15 

1.1 

2 5 
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2 2 

Percentage of radiation 

21.2% 

! 22.2% I! 
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6.2 


| 3.S 




1.9 

2 6 
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6.2 

2 17 

! 3.8 
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1.9 

2 7 

K.V. 

6.1 

2 17 
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I 2.4 


1.9 

2 7 
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2 17 
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1.9 

2 6 
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! 22.2% 
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2 13 

| 4.3 

2 10 
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Constant throughout the experiment: Target-ionometer distance, 60 cm,; 4 ma.; filter, 1 mm A1 
2 cm. wood. Variants: Voltage and Cu filter. Phantom: paraffin (30 cm. block); also basin of water 
(20 cm. deep). Arrangement of experiment: See Figure 2. 

Column I represents the ionometric reading in 30 seconds from the radiation and filter above indi- 
cate?- Column II, the time in minutes and seconds to get the same ionometric reading with the ionometer 
shielded by lead from all direct radiation. The column marked “Percentage of radiation” shows the 
total percentage of back-scattering. The findings are graphed in Figure 2. 


to be less than 10 cm. from the skin sur- 
face, the tube is moved more than 3 cm., as 
simple arithmetic proportion indicates. 

ii 

3 he biological effect of radiation through 
the perforator was tried on ova, on white 
mice and on rabbits. In the ova, the find- 
ings were not critical. In the case of mice, 
the animals were treated in toio, being con- 
sidered as tumor implants. The mice were 
placed at depths of 5, 7, and 10 cm. from 
the surface of a phantom of paraffin (Ta- 
ble III). Tlie results show that whereas 


three erythema doses delivered without the 
perforator killed the majority in from 8 to 
20 days, the equivalent ionometric radiation 
through the perforator killed the majority 
of those mice in less than 8 days. The per- 
forator radiation apparently has effective 
“destruction potency.” 

In the treatment of the rabbits, localized 
areas of skin were exposed to radiation 
rather than the whole animal, approximat- 
ing more closely the clinical use of the 
method. The theoretical part of the inves- 
tigation hacl established the fact that the 
half square area perforator delivered half 
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Number of animals 
PXV. 

Ma. 

Distance from target to mouse 
Distance from target to phan- 

tom 

Filters in mm. aluminum j 

Filters in mm. copp er ; 

1 Time in sec., min., or hours j 
l Ionization in r units at position 
of animal 


II 4 | 4 | 4 

Ti Tsg 

; o 4 — 

II 60 cm. 


am. 1 10m. |20m.|[1.5m. 130m. |30m 
3.6 r per sec. I 5S r per min. 


II 50 I 50 I 50 
1! Ill l~ 

I '2 hr. I2.5hr.j3hr. 
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Phantom thickness above 
Phantom thickness under 
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Exodus within 20 days 
No exodus in 1 month 


0 II 0 
0 [| 0 


I; 16 r per min. 
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'll I I 

II I I i 

I! 1112 
"ll 1 I 3 I I' 

II 3 j i 


|l 16 
I! 1920 
|l 7cm. 
1 20cm. 


1 3 hr. 1 6 hr, 

i r per min. 

| 2400 | 2 80 

■ | 7cm. | 7cm. 

■ | 20cm. 1 20cm. 


™ f™ '» 'V 
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the total radiation to the underlying tissues. 
If the limit of safe radiation without the 
perforator is now determined, and we can 
give with safety more than twice that dose 
with the perforator, its usefulness is clear- 
ly demonstrated. This is exactly what 
occurred with the rabbits. The dose neces- 
sary to cause epilation within 15 days on 
one side of the buttocks and back of four 
rabbits was determined. Three times this 



Fin 4. On the right side a dose sufficient to 
cause crusting was given. On the left, three times 
this dose was delivered through the perforator with 
even less permanent damage to the skin. 


dose delivered to the other side of the back 
and buttocks through the perforator caused 
only slight epilation after 21 days. In four 
other rabbits the lower back and buttocks 
were epilated by chemicals, and the mini- 
mum dose that causes slight ulceration and 
crusting of the skin was determined. Three 
times this dose delivered to the other side 
through the perforator caused no ulceration 
in any of the animals, and only faint crust- 
ing in one (Fig. 4). 

ill 

The clinical investigation of this method 
has been quite limited, of course, to date. 
In normal volunteers, an erythema dose was 
delivered to the shaved thigh, and three 
erythema doses were given through the per- 
forator to a corresponding area. There was 
no vesiculation or ulceration in either area. 
A few resistant skin lesions were treated 
with the 0.25 sq. cm. perforator, giving 
three erythema doses with no vesiculation. 
However, the marks of the perforations 
lasted 8 months. 

In working out the technic of the applica- 
tion of this method in the actual treatment 
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of tumors, due cognizance was taken of the 
site of exit of the rays as well as the site of 
entry on the skin. When looking for all 
possible skin fields of entrance for the rays, 


the site of exit of previous radiation must 
be assiduously avoided. The exact technic, 
as developed to the present, is as follows: 
The lesion, in its exact size, shape, and 



Figs. 5 -A to 5-F. These show the arrangements of the portals of treatment 
in a case of neoplasm of the left side of the chest D, with metastasis in 
the cervical spine. The tumor is plotted on a topographical cross-section of 
the chest. A shows the plotting of one of the suitable streamers of size sufficient 
to cover the tumor by a small margin, the streamer directed from the left 
axilla anterior to the right axilla posterior. B, directing the streamer from 
the left axilla posterior to the right axilla anterior. C, from the left back 
to the left front. Note that in Ii all streamers cross in the region of the 
tumor, but neither the entrance nor the exit rays cross at any skin surface. 
/■ snows the appearance of the skin two weeks after treatment with three 
erythema doses through the perforator. 
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situation, is charted on one of the topo- 
graphical cross-section films of the body at 
that segmental level, and the distance from 
the various skin surfaces is marked The 


Sometimes one portal is directed upward 
toward the head, and the portal from the 
opposite surface of the body is directed to- 
ward the feet, in order to avoid crossing of 




Figs 6 -A to 6 -D Show the plan of radiation applied to an osteogenic sar- 
coma of the femur (C) m a man of 42, with metastasis to the lungs '’in A the 
tumor is plotted on a topographical cross-section through the head of the fe- 
mur, with suitable streamer directed from the gluteal region to the pubes 
from the anterior external to the posterior central The streamers cross m the 
tumor area as seen in D In both their entry and exit the streamers avoid each 
other and are, therefore, satistactory However, no room has been left for a 
third streamer without its crossing m the shin In such a case the radiologist 
should plan the maximum radiation through two portals only 


fields of entry and the radiation angles are 
mapped out with the aid of a model 
“streamer” that represents the general di- 
rection and spread of the characteristic ra- 
diation, after it has passed through the per- 
forator. Care is taken that the streamer 
lines do not meet on the entrance and exit 
of the rays at the skin surfaces, but meet 
only in the region of the tumor. The dos- 
ages at the depth of the tumor are com- 
puted from the dosage charts; then the 
necessary quantity of radiation is delivered 
through these portals as outlined by the en- 
trance and exit streamers (Fig 5). 


the entrance and exit rays of the opposite 
surfaces of the body treated Sometimes the 
radiation is directed obliquely from one sur- 
face to the right side and from the other 
surface to the left, and sometimes an en- 
tire portal may be avoided to diminish the 
effect from the exit of the rays (Fig 6) 

It might be mentioned, finally, that after 
all suitable areas of skin have been radiated 
through the perforators, one may still at- 
tempt to re-deliver (after a 4-week interval 
of treatment to the same area) several 
erythema doses through the isthmuses of 
normal skin formerly left protected, by us- 
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ing a reciprocally patterned perforator 
this second time (Fig. 1). The attempt to 
do this has been entirely successful and en- 
couraging. The advantage of this form of 
treatment lies in the fact that while the skin 
over a portal is recuperating from the ra- 
diation, the tumor mass is meanwhile given 
radiation through a second and a third por- 
tal, and by the end of four weeks, the first 
portal is again ready for a treatment through 
the formerly protected area. 

In the treatment, then, of clinical materi- 
al, we have to bear in mind the following: 

The field of exit of rays must not fall 
over the field of entrance from the opposite 
side. 

The size of the area treated should be as 
small as possible, and although amply cover- 
ing the entire tumor, should do so by a nar- 
row margin only. 

At least four weeks should pass after the 
use of the primary perforator before the re- 
ciprocal perforator is used. 

At the present moment the practical ap- 
plication of this method is awaiting more 
extensive investigation as to (1) the limit of 


width of the perforator isthmuses; (2) the 
optimum size and the shape of the perfora- 
tions; (3) tire maximum number of per- 
forated areas with optimum skin protection 
in skins of various individuals. 

SUMMARY 

Radiation through a lead sheet, with cir- 
cular perforations, comprising half the total 
square area, delivers half the total dose to 
the underlying tissues. Similarly, if the per- 
forated area comprises two-thirds of the 
square area, it delivers two-thirds of the to- 
tal applied radiation. Since the remote ef- 
fect upon the skin of both rabbits and man 
is tire same when three or four times as 
much radiation is delivered through the per- 
forator as without it, the underlying tissue 
actually receives one and a half to two times 
as much radiation with the perforator as 
without it. 

Because of the increased dosage obtain- 
able without permanent injury to the skin, 
the author proposes this method for the 
treatment of selected cases of malignancy. 


THE EFFECT OF X-RAYS ON BACTERIA IN MEDIA OF HIGH 

SPECIFIC GRAVITY 

PRELIMINARY REPORT 1 

By WAYNE A. JOHNSTON, M.D., Dubuque, Iowa 


T HE older radiologists undoubtedly 
have noted improvement in some cases 
following the injection of Beck’s paste 
into a sinus for radiographic purposes, this 
being especially true in the years between 
1908 and 1915 (1, 2). Less improvement 
has been noted since the latter date. Coin- 
ciding with this transition in the results and, 
therefore, the use of Beck’s paste, there was 
also a transition going on in our x-ray 
technic and equipment. With the old gas 

*Rcad before the Radiological Society of North America, 
at the Seventeenth Annual Meeting, at St- Louis, Nov. 30- 
Dec. 4, 1931. 


tube, plates, and no screens, we had to be on 
constant guard against burning a patient in 
our effort to secure satisfactory roentgeno- 
grams. In other words, at the same time we 
were making roentgenograms we were ac- 
tually treating the patient With the devel- 
opment of the hot cathode tube, films with 
double emulsion, and intensifying screens, 
the length of our exposure was very mark- 
edly reduced. It is my contention that it 
was because of this shortened time of ex- 
posure that less satisfactory therapeutic re- 
sults were obtained with Beck’s paste. To 
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situation, is charted on one of the topo- 
graphical cross-section films of the body at 
that segmental level, and the distance from 
the various skin surfaces is marked The 


Sometimes one portal is directed up« ar d 
toward the head, and the portal from the 
opposite surface of the body is directed to- 
ward the feet, in order to avoid crossing of 




Figs 6-A to 6-0 Show the plan of radiation applied to an osteoeemc sar- 
coma of the femur (C) m a man of 42, with metastasis to the tunes “in 4 fhe 
tumor is plotted on a topographical cross-section through the head of the fe 
mur, with suitable streamer directed from the gluteal region to the nuhes* 
from the anterior external to the posterior central The streamers cross m the 
tumor area as seen in D In both their entry and exit the streamers avoid each 
other and are, therefore, satisfactory However, no room has been left for a 
third streamer without its crossing in the skin In such a case the radiologist 
should plan the maximum radiation through two portals only s 


fields of entry and the radiation angles are 
mapped out with the aid of a model 
“streamer" that represents the general di- 
rection and spread of the characteristic ra- 
diation, after it has passed through the per- 
forator. Care is taken that the streamer 
lines do not meet on the entrance and exit 
of the rays at the skin surfaces, but meet 
only in the region of the tumor The dos- 
ages at the depth of the tumor are com- 
puted from the dosage charts; then the 
necessary quantity of radiation is delivered 
through these portals as outlined by the en- 
trance and exit streamers (Fig 5). 


the entrance and exit rays of the opposite 
surfaces of the body treated Sometimes the 
radiation is directed obliquely from one sur- 
face to the right side and from the other 
surface to the left, and sometimes an en- 
tire portal may be avoided to dimmish the 
effect from the exit of the rajs (Fig 6) 

It might be mentioned, finally, that after 
all suitable areas of skin have been radiated 
through the perforators, one may still at- 
tempt to re-defiver (after a 4-week interval 
of treatment to the same area) several 
erythema doses through the isthmuses of 
normal skin formerly left protected, by us- 
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the paste similarly mixed with bacteria and controlling factor, I repeated the same ex- 
untreated, showed no inhibition, even after periment with lipiodol, in which iodine is 
several hours’ contact. the dominant factor. I found that bacteria 



Fig 1 (third plate) Beck’s paste 5 -A, 5 -B, 5 -C, Same staphylococci as shown in pre- 
vious plates, mixed with Beck’s paste and treated with x-ra>s for ten minutes 6 -A, 6 -B, 
6 -C, Same mixture, treated for thirty minutes Same x-ray factors 



Fig 1 (fourth plate) Beck’s paste 7 -A, 7-B, 7-C, Same mixture as shown in previous 
plate, treated for sixty minutes 8 -A, 8 -B, 8 -C, Same mixture as shown m previous plate, 
untreated for sixty minutes — control Same x-ray factors 


My only means of explaining this result 
is that the presence of a heavy metal, bis- 
muth, in the paste produced sufficient sec- 
ondary x-rays to intensify the action of 
the rays, causing a deleterious action on the 
bacteria Perhaps the explanation lies in the 
fact that these secondary rays, being much 
softer, ha\e a more effective action against 
the bacteria There is considerable work be- 
ing done now on the effect of the extreme 
soft ray on bacteria. 

In order to substantiate my conclusion 
that the presence of a heavy metal was the 


are \ery little, if any, affected by standing 
in lipiodol, but that, when the staphylococci- 
lipiodol mixture w r as exposed to x-rays, the 
degree of inhibition seemed to progress at 
almost the same rate as was found in Beck’s 
paste. 

A similar experiment was performed 
with bacteria suspended in a solution of ba- 
rium sulphate, but no inhibition was found. 
This experiment was performed only once: 
I expect to repeat it later. The atomic 
weight of barium is 137.37 as compared to 
bismuth, 20S, and iodine, 126.92. Either 
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verify this opinion I undertook the work of 5 minutes, it was found that there was 
which follows. some inhibition of bacterial growth in the 

Pure and fresh cultures of Staphylococ- paste, which increased with the various time 



~. , j hlnir) Beck’s paste 3 -A, 3 -B, 3 -C, Staphylococci mixed with Beck’s 

te'^contro^ 0 ^/! ^ 4-B 4 -C, Staphylococci mixed with Beck’s paste and treated with 
x-rays _< for fi°ve minutes. ' Same x-ray factors 


cits aureus, obtained from boils, were grown 
on agar. A platinum loop of these bacteria 
was mixed with 1 oz. Beck’s paste. A simi- 
lar loop of the same bacteria was mixed 
with 1 oz. physiologic salt solution, and the 
two mixtures were simultaneously exposed 
to x-rays, the factors being 110 K.V.,_ 6 
ma., 0 filter, and 10 in. focal distance. Sin- 
gle ’loops of the suspension and of die paste 
were transferred to agar plates at interva s 
of 5 10, 30, and 60 minutes. At the end 


intervals, up to 60 minutes, when there was 
very marked inhibition There was no in- 
hibition in the growth of bacteria trans- 
ferred from the suspension even after 60 
minutes of exposure. This finding is in 
agreement with a very excellent resume of 
the literature by Klovekorn (3). The ex- 
posure was repeated nine times, each time 
with a fresh culture of Staphylococcus from 
a different source. The same result was al- 
ways obtained. Control cultures, taken from 
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tors of exposure were used as in the paraf- 
fin experiment. This procedure was fol- 
lowed six times and in each experiment 
there was some inhibition of growth after 


The greatest inhibition is at or near the 
surface, and the least at the bottom, after 
one hour of exposure. This would be ex- 
pected, due to the absorption of the x-rays. 



Fig. 2 (third plate) Meat MC, Staphylococci suspended in 
normal salt solution after standing for one hour in a paraf- 
fin-coated gelatin capsule — control The suspension was 
thoroughly mixed just before the culture was made MX, 
Same suspension, in small paraffin-coated gelatin capsule 
buried 1 cm in piece of lean meat 6X6X6 in , and treated 
for one hour with x-ra>s The suspension was again thor- 
oughly mixed just before the culture was made X-ray fac- 
tors 135 K V , 5 ma , 0 filter, 10-in distance 


one hour of treatment I cannot explain the 
difference in my finding between paraffin 
and meat, unless there are sufficient atoms 
of high atomic weight in the protein mole- 
cule to produce more secondary radiation 
than the paraffin does, and so inhibit the 
baclcrial growth. 

Using Beck’s paste and the factors 110 
K.V., 5 ma., 0 filter, and 10 in. focal dis- 
tance, it was also found that, by making 
subcultures at different levels from the sur- 
face down, inhibition decreased accordingly 


There was no difference found in the sur- 
face inhibition of Beck’s paste, after one 
hour’s exposure, by using either 110 K.V. 
or 135 K.V., other factors being the same 
(Figs 1 and 2). 

I am indebted and deeply grateful to Dr 
Frances A. Ford, who assisted me in look- 
ing up the literature on this subject. The 
only reference found was that of Pauli and 
Sulger, who mixed colloidal gold solution 
with agar (4). To this, bacteria were added 
and the mixture was poured in a plate. A 
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there must be some mistake in this experi- thought it would be useless to attempt a 
ment, or the ratio of the barium present was similar experiment in meat However, cu- 
not great enough, or it is not the high atom- riosity led me on, as, after all, I am per- 



Fig 2 (first plate) Lipiodol L-l, Staplnlococci mixed 
v, ith lipiodol — control L- 2, Staphylococci mixed with lipio- 
dol for three hours — control L-3, Staphylococci mixed with 
lipiodol and treated with x-rays for Sic minutes L-4, Same 
staphylococci and lipiodol, treated for ten minutes 



Fie 2 (second plate) Lipiodol L- S, Same mixture as 
shown in first plate, treated for thirty minutes Lb, Same 
mixture, treated for sixty minutes L-r , Same as L-6 L-£, 

Same mixture, untreated for sixty mmutes-control X-ray 
factors same as used on Beck s paste 


ic weight of the metal which is the control- 
ling factor 

A suspension of bacteria m salt solution 
was placed in a small well, 1 cm beneath 
the surface of paraffin, and exposed for one 
hour with the following factors: 135 K \ , 
5 ma , 0 filter, and 10 in focal distance 
This experiment was repeated six times, but 
no inhibition was obtained 

Because paraffin is of approximately the 

same density as tire body tissues, I, at first, 


sonally interested in die practical, more than 
the academic, application of this work For 
this experiment in meat, I took a small gela- 
tin capsule and coated it inside and out with 
paraffin in order that neither the juice of 
the meat nor the bacterial suspension in salt 
solution within should dissolve the capsule. 
I used a capsule in order that I might be 
sure of getting as many bacteria in the sus- 
pension at the end of the treatment as were 
present before it was started The same fac- 
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is in these three substances which activated 
the x-rays, or is activated by the x-rays, is 
not proved. It is my opinion that tlie action 
is brought about through the secondary ra- 
diation emanating from the heavy metal 
present. 

In view of these findings, we have at our 
disposal a means of treating deep-seated in- 
fections with sinus formation. We have a 
means of treating bronchiectatic lung ab- 
scess formation without surgery. And, 
finally, we have a means of explaining, at 
least in part, the beneficial results obtained 
from the x-ray treatment of skin infections. 
While bacteria are not completely inhibited 
even after one hour of exposure in the pres- 
ence of meat, it is possible that they are 
stunned sufficiently to make it easier for the 
immunizing agents of tire body to do their 
work. Just how true these conclusions are 
remains to be proved. I am reporting my 
work up to date in the hope that it will stim- 
ulate further work along this line of thought 
by men who have greater facilities and more 


material with which to work. In the mean- 
time, I shall continue the work myself and 
hope to have something more worth while to 
report at a later date. 

SUMMARY 

1. There is a marked inhibition of bac- 
terial growth when bacteria are treated by 
x-rays in the presence of Beck’s paste and 
lipiodol. 

2. There is some inhibition of bacterial 
growth in the presence of meat after one 
hour of exposure to x-rays. 

3. These findings warrant additional 
work to determine their practical value. 
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THE CLINICAL SIGNIFICANCE OF DUODENAL STASIS 1 
By SIDNEY A. PORTIS, M.D., Chicago 


S O much has been written on this sub- 
ject that one wonders what new can 
be added to the voluminous literature ; 
however, as one follows this extensive sub- 
ject, he is clinically impressed with the lack 
of emphasis and proper clinical interpreta- 
tion that is placed upon temporary delay in 
the duodenum. I will not burden you with 
the well known causes of duodenal ileus, a 
subject that has seemed to take both intern- 
ists and surgeons by storm, so to speak, nor 
will I review the definite roentgenologic evi- 
dence accompanying the prolonged delay 
and passage of chyme to the various por- 
tions of the duodenum, for this x-ray evi- 

'Read before the Radiological Society of North America, 
at the Seventeenth Annual Meeting, St. Louis, Nov. 30- 
Dcc. 4. 1031. 


dence is better known to you than to me. 
What I am particularly interested in pre- 
senting is the clinical significance of the so- 
called temporary delay which can be more 
properly termed “stasis.” 

The physiology of this portion of the 
gastro-intestinal tract is not emphasized, nor 
is the biochemical phenomenon that ensues 
from temporary delay properly appreciated. 
The exact relation of gastric motility to 
duodenal motility is still a mooted question. 
Some hold that gastric movements end at 
the pyloric sphincter; others believe that at 
least in some cases the gastric wave of con- 
traction passes down over the duodenum. 
In interpreting the facts on the relation of 
gastric motility to duodenal peristalsis, ac- 
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portion of the plate was exposed to x-rays. 
The authors reported: “Colloids, through 
their secondary rays, increase the bacteri- 
cidal effect of roentgen rays.” A more 


It is subject to criticism because one cannot 
always obtain the same amount of material 
in the platinum loop for subculturing. In 
spite of this, the fact that each experiment 



Fig. 2 (fourth plate). Miscellaneous. PC, Staphylococci 
suspended in normal salt solution after standing for one 
hour— control. PX, Same suspension as above, placed in a 
small well 1 cm. beneath the surface of paraffin and treated 
by x-rays for one hour. The same x-ray factors were used 
as for meat. 





thorough search of the literature wilt be 
made and reported in a later paper, if any 
other work of this nature is found. 


discussion 

The technic used in these experiments 
does not provide for a determination of the 
percentage of inhibition in bacterial growth. 


shows the same relative end-result on repe- 
tition warrants the conclusion that there is a 
decided inhibitory action on the growth of 
bacteria when they are treated in the pres- 
ence of Beck’s paste and lipiodol. Further- 
more, there is evidence of some inhibition 
of bacterial growth when they are treated in 
the presence of meat. Just what the agent 
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pathologic physiology that necessarily ac- 
companies it. Vomiting is more readily 
elicited from duodenal than from gastric 
irritation, and while the voluntary vomiting 
impulse caused by pharyngeal and gastric 
irritation may be inhibited, it is not so true 
of the duodenal type which is more rapid 
and violent in its onset. The observations 
of Burget (8) and of Graham (9) and his 
associates have shown that the tonus and 
motility of the duodenum play a fundamen- 
tal role in the passage of bile from the gall 
bladder and biliary passages. It is not at all 
improbable that the hypertonus, amotility, 
and reverse movements of the duodenum 
may be important etiologic factors in disease 
of the biliary passages. I have become more 
and more convinced from my observations, 
both clinically and roentgenologically, that 
the early symptoms of cholecystic disease are 
primarily due to neuromuscular disturbances 
of the antrum, duodenal cap, and the second 
and third portions of the duodenum. Dis- 
turbances of this portion of the gastrointes- 
tinal tract can easily account for the clas- 
sical picture presented by early gall-bladder 
disease. However, when the disease takes 
a more chronic form, with its pericholecys- 
titis and associated hepatitis, other factors 
enter into the clinical picture, which not 
only aggravate and modify the early symp- 
toms but warrant surgical interference. 

The secretions of the duodenum play only 
a minor role in digestion ; however, the neu- 
tralizing ability of these secretions is very 
important. The duodenum is intimately re- 
lated to the secretion of the stomach as well 
as to that of the pancreas. The duodenum 
can absorb substances from its lumen, such 
as water, glucose, alcohol, and crystalloids 
(potassium iodide and sodium chloride), 
finite rapidly. Because of the relatively 
rapid passage of the contents through and 
the incompleteness of the digestion of food 
when it enters the duodenum, probably a 
small amount of absorption occurs in the 
duodenum during the normal digestive pro- 


cesses. In duodenal obstruction, toxic sub- 
stances pass into tire circulation from the 
lumen, which under normal conditions does 
not occur to a great extent. It is commonly 
stated that distention causes a disturbance 
or a breakdown in the normal processes con- 
cerned in absorption. Stimulation and irri- 
tation of the duodenum cause the patient to 
experience nausea, which is one of the most 
frequently observed symptoms elicited by 
duodenal stimulation. Pain is frequent in 
its occurrence and distention or spasm seems 
to cause it. Strouse (10) reported years ago 
that the distention of the duodenum with a 
balloon caused a similar sensation to that 
seen in the usual type of biliary colic. Un- 
easiness, faintness, dragging and swaying 
sensations, vertigo, chilliness, and pallor are 
other symptoms associated with duodenal 
irritation. Alvarez (11) has suggested re- 
verse movements as the cause of nausea and 
vomiting; however, if these movements are 
not the cause of nausea, they are usually 
associated with nausea and vomiting elicited 
by duodenal stimulation. 

Delay in duodenal evacuation from what- 
ever cause may produce definite general 
changes, their severity depending upon the 
degree and duration of the obstruction. The 
resultant clinical, pathologic, and biochem- 
ical phenomena have received considerable 
attention from the experimentalists and, 
more recently, their proper evaluation from 
clinicians. It is well known that if allowed 
to go unchecked, these changes may result 
in severe toxemia, nervous syndrome des- 
ignated as tetany, and even death. All in- 
vestigators of this subject have agreed that 
these general changes are brought about by 
some toxic agent, the source of which is be- 
lieved by many to be in the duodenum, the 
exact agent being unknown. Recent investi- 
gations of the acid-base equilibrium in path- 
ologic conditions have been slowly adding 
to our knowledge of the factors involved in 
the maintenance of this equilibrium. Al- 
though the practical aspects of this problem 
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according to Ivy (1), at least four possibil- 
ities must be considered: 

( 1 ) Excitatory impulse or wave of con- 
duction may pass from the stomach to the 
duodenum without the. actual wave of con- 
traction passing. 

(2) The relative amotility of the cap, 
possibly due to anatomic relation and physi- 
ologic threshold of the relatively few con- 
tractile fibers of this portion of the du- 
odenum, may mask the passage of the wave. 

(3) The threshold of the mucosa or the 
musculature of the cap may be higher than 
the remainder of the duodenum so that 
greater distention, prolonged chemical ac- 
tion, or a summation of the local or trans- 
mitted stimuli may be necessary to cause the 
cap to contract. 

(4) The duodenal peristalsis may be 
initiated almost immediately on the ejection 
of chyme from the stomach, due to the 
mechanical or chemical stimulation of the 
mucosa. 

The observations of Wheelon (2) direct 
attention to another portion of the duode- 
num in which a tendency toward retention 
exists, namely, the inferior flexure. This is 
commonly the lowest point of the duodenum, 
and peristalsis must overcome the effects of 
gravity, lifting the contents to the fixed por- 
tion of the duodenum. Any extrinsic pres- 
sure on the fixed portion of the duodenum 
necessarily increases this delay. Hence, the 
tendency toward retention in the inferior 
flexure is relatively insignificant, with re- 
spect to the etiology of chronic duodenal 
dilatation, but does enter into the discussion 
of temporary duodenal stasis. The results 
of the experiments of Dragstedt and Drag- 
stedt (3) show that the circular extrinsic 
pressure equal to six inches of water exerted 
by a light condom rubber band is sufficient to 
cause acute duodenal obstruction and death. 
An extrinsic pressure of less than six inches 
of water would lead to partial obstruction, 
with the usual concomitant phenomenon of 
hyperstalsis, dilatation, with some hyper- 


trophy, intermittent nausea and vomiting, 
and mild toxemia. 

Reverse movements of the duodenum oc- 
cur under normal and abnormal conditions. 
They occur normally in many individuals at 
the end of a meal at the time chyme is being 
ejected into the duodenum. This is a well 
known fact. - Such reverse motility may not 
only be due to enteric reflexes, but may 
occur by reflexes of the celiac ganglion. Re- 
verse motility of the duodenum occurs ab- 
normally in various conditions. Many have 
observed it in vomiting. Henderson (4) has 
reported reverse movements as present in 
93 per cent of patients affected with hook- 
worm. Friedman, Strauss, and Arens (5) 
have seen them in many patients with gall- 
bladder disease and believe they are due to 
an associated duodenitis. Reverse move- 
ments of the duodenum will in all probabil- 
ity be associated with any condition that in- 
creases the motility of the duodenal mucosa 
or musculature. Brunemeier and Carlson 
(6) found that stimulation of the duodenum 
inhibits the motility of the emptying of the 
stomach. Wheelon and Thomas (7) ob- 
served that elevations of duodenal tone are 
associated with a reduction of gastric antral 
waves. 

Although subject to the motor drive of 
the stomach, the duodenum possesses a 
mechanism for controlling this action, as 
shown by the observations cited. This is 
clinically manifested in the symptoms attrib- 
utable to visceroptosis, with associated atony 
of the stomach. The relief or displacement 
of the stomach upward naturally encourages 
decreased duodenal stagnation and, there- 
fore, automatically increases the gastric 
peristalsis. While it was formerly thought 
that the symptoms attributable to viscerop- 
tosis were those of reflex disturbances asso- 
ciated with a pull and drag on the various 
plexuses in the abdomen, we have now come 
to believe that the most important feature 
of visceroptosis is this apparent delay in 
emptying the duodenum and the associated 
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dioxide combining power, with an alkaline 
urine and the presence of normal acids in 
the stomach, I have found the liberal use 
of dilute hydrochloric acid after meals a 
valuable aid. This is not without long con- 
tinued clinical experience, because many of 
the older clinicians in treating dyspepsia 
found that in giving hydrochloric acid after 
meals the patients showed improvement 
They, however, knew nothing of the bio- 
chemical factors associated with dyspepsia. 

Secondly, I have found that in a certain 
group of cases not associated with gall- 
bladder disease, in which the patients toler- 
ate fats well, a ketogenic diet may bring 
about the desired result. This ketosis re- 
lieves the potential alkalosis, which is espe- 
cially of value in cases of visceroptosis un- 
complicated by gall-bladder disease, with 
associated duodenal stasis. 

While tills method of approach is not 100 
per cent effective in all cases, I have been 
so clinically impressed with its results that 
I am reporting it at this time. My experi- 
ence with a large number of cases of du- 
odenal stasis is sufficient at the present time 
to allow me to draw some specific, as well as 
general, conclusions, which are as follows: 
(1) that the early symptoms of gall-bladder 
disease are associated with potential alka- 
losis; (2) that this alkalosis is a factor in 
producing distention, nausea, and belching, 
and when more marked, vomiting occurs; 
(3) that while the gall bladder may be a 
factor in producing temporary duodenal 
stasis, the symptoms that accrue to it are not 
due primarily to gall-bladder disease but to 
disturbance in the motility of the antrum, 
duodenal bulb, and second and third por- 
tions of the duodenum; (4) that if in early 
gall-bladder disease one can shift this po- 
tential alkalosis to an acidosis, definite relief 
may be seen in a large number of cases: 
(5) that if the peristalsis of the duodenum 
and the emptying of the duodenum are in- 
creased, it necessarilv follows from the 


physiologic facts outlined that the motility 
of the stomach is also increased (this is 
classically shown in cases of visceroptosis), 
and (6) that when duodenal ulcer and du- 
odenal stasis or stagnation co-exist, as 
in a certain percentage of cases associated 
with gall-bladder disease or without gall- 
bladder disease, it would then seem rational 
that alkaline therapy would not be as effec- 
tive as in simple uncomplicated ulcer, and 
this seems to be clinically true. 

In this group of cases I have found it well 
not to use the ordinary types of alkalies' but 
to substitute for them the tertiary salts 'of 
calcium and magnesium phosphate. The 
results have shown definite clinical improve- 
ment. Many patients who do not respond 
to ordinary alkaline therapy are thought to 
have stubborn ulcers, and in many instances 
gastro-enterostomv is performed. While 
the acidity of the duodenum is lowered, the 
factors concerned in producing a potential 
stasis in the second portion of the duodenum 
are not modified, and many patients still per- 
sist in their symptoms of nausea and asso- 
ciated phenomena. One wonders whether 
or not, in this particular group of cases in 
which stasis is very marked, duodenojeju- 
nostomy may not be the better surgical pro- 
cedure. 

Further, it is to be remembered that long 
continued alkaline therapy in these cases 
with duodenal stasis may so change the acid- 
base equilibrium to the alkaline side that it 
may lead to definite renal impairment. 

I have purposely left out of this discus- 
sion chronic duodenal ileus, because its 
symptomatology and surgical treatment are 
well known to you. For the same reason 
I have also omitted the roentgenologic evi- 
dence. However, I want, particularly, to 
emphasize that many of the so-called 
neuroses of the upper abdomen, which have 
been called functional disturbances and 
which often give rise to many psychiatric 
problems, can in many cases be explained 
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are appreciated by the clinicians, the ob- 
servations and discussions have concerned 
themselves in those cases in which equilib- 
rium has been shifted to the acid side, this 
probably because of the greater frequency 
with which acidosis is encountered or recog- 
nized. Observations of upper intestinal ob- 
struction indicate that an alkalotic condition 
of the body is as important as an acidotic 
state, if not more so. Gamble, Ross, and 
Tisdall (12) have shown that there is a reg- 
ulatory mechanism in the body which tends 
to keep the fixed base in the blood constant, 
so that if salts of other acids are present in 
increased quantity in the blood, a migration 
of sodium chloride into the tissues occurs, 
leaving the fixed base relatively constant. It 
is a disturbance of this acid-base balance, 
produced by a toxic agent or agents, which 
results in the clinical syndrome, known as 
alkalosis, or alkalemia, and extreme mani- 
festations, tetany, and death. 

There is much experimental and clinical 
evidence to support this point of view. The 
derangement of the body chemistry is one 
of the outstanding features of duodenal in- 
toxication. It includes changes of the 
blood, consisting of alteration in the plasma 
chlorides, the acid-base balance, and the 
non-protein nitrogen of the blood. These 
changes manifest themselves in a drop in the 
plasma chlorides, a shift of the acid-base 
balance to the alkaline side, as evidenced by 
an increase in the plasma carbon dioxide 
and the hydrogen-ion content of the blood. 
The nitrogen change is associated with a 
disturbance of the acid-base equilibrium of 
the kidney, necessarily raising the so-called 
renal threshold for its secretion. 

It is possible to find first an acid urine in 
severe alkalosis, and it is probably associated 
with the presence of organic acids. Another 
finding that may be disconcerting is the 
presence of acetone bodies in the urine. 
While acetonuria is usually interpreted as 
indicative of acidosis, it has been shown that 


a ketonuria may result from the adminis- 
tration of large doses of sodium bicarbon- 
ate. Morris (13) has shown that in experi- 
mental alkalosis produced in cats and dogs, 
alkalemia decreases the oxidation of arterial 
blood and still more greatly diminishes the 
amount of oxygen given up to the tissues. 
With this anoxyemia it is conceivable that 
combustion of various food elements may be 
disturbed. Should tin's occur in the case of 
fats, the ketone bodies — evidence of incom- 
plete fat combustion — may appear in the 
urine. 

With the above physiologic and biochem- 
ical facts in mind, we can then consider that 
a potential alkalosis may accompany tem- 
porary duodenal stasis. It is on this basis 
that we can more readily explain the phe- 
nomena seen on fluoroscopic examination. 
However, the roentgenologist, knowing little 
of the clinical picture of the patient, is at a 
loss to put proper emphasis on these find- 
ings, and merely notes them in passing. 
There seems to be a definite lack of interest 
and also comprehension as to their impor- 
tance. My- interest in this subject is not 
purely one just of observation of associated 
symptoms with duodenal stasis. 

In perusing the literature, both clinical 
and experimental, it is interesting to note 
that the references are made to a potential 
alkalosis but the suggestions for treatment 
are based purely on bed rest and diet. In 
many cases the patients have responded to 
this form of management. However, little 
emphasis is put on any additional medicinal 
therapy. 

My observations of mild stasis within the 
last three years have impressed upon me the 
need for changing the acid-base equilibrium 
of the blood, an important factor in ameli- 
orating this condition. I have chosen one 
of the two following methods, or both in 
some cases, depending upon the clinical pic- 
ture of the patient. In these patients who 
show a very definite increase in the carbon 
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I AN integrating type of X-ray dosis 
meter has advantages that are most 
valuable in clinical radiation therapy. 
If errors are made in the adjustment of the 
usual constants, such as distance, tube cur- 
rent, voltage, filters, or even if changes in 
tube efficiency occur, they are either revealed 
during the treatment or they are accounted 
for in the total dosis applied to the skin. 
Hence the occurrence of skin injury or other 
damages, which in legal controversies are 
likely to be interpreted as avoidable careless- 
ness, is totally avoided. However, if tire 
reliability of such an instrument is lowered 
because it is unduly complicated or liable to 
get out of order, then its practical value is 
proportionally decreased. 

2. A dosis meter is described here which 
offers some distinct advantages over those 
already in use. Several of the disadvan- 
tages of instruments of this type are elim- 
inated through the use of a new type of 
trigger or “glow relay tube” 2 through which 
considerably more power for actuating the 
recording devices is obtained without the 
necessity of any further amplifying devices 
or radio tubes. Also the absence of tubes 
with filaments, and the elimination of stor- 
age batteries required to energize such fila- 
ments, is an advantage through which the 
reliability and ruggedness of the device are 
much increased. 

3. The glow relay tube has three simi- 
lar electrodes of thorium, which, however, 
are placed in a particular relation to one an- 
other. One electrode serves as common cath- 
ode for the other two. In series with the 
third electrode, the main anode is connected 
to the relay or other indicating or recording 
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device. The short distance between the cath- 
ode and the third thorium anode provides a 
small gap which is easily bridged by a dis- 
charge taking place when a definite positive 
voltage is applied to this starting, or relay, 
anode. At the moment discharge sets in, a 
larger discharge takes place between the 
main anode and the cathode and, therefore, 
the recording devices connected in series 
with that circuit respond and register. This 
tube, therefore, performs in every way the 
function of a relay or trigger device. The 
space within the bulb is prepared and evacu- 
ated so that a partial atmosphere of pure 
argon remains. 

4. The radiation dosis is measured with 
an ionization chamber of the standard 
thimble type. It is to be calibrated in inter- 
national r units by comparison with a 
standard ionization chamber and checked 
for -wave length independence over the wave 
length range for which it is to be used. 

5. The ionization current flowing 
through the chamber, which is proportional 
to the x-radiation intensity, is caused to ac- 
cumulate upon the well insulated anode in 
the glower tube until a definite voltage has 
developed. The electrode is placed in proper 
proximity with a specially constructed nega- 
tive electrode so that, at the moment when 
a definite voltage has been developed, there 
is set up in the glower tube an ionization 
discharge which initiates in it a separate 
circuit with the flow of an ionization current 
of sufficient magnitude to operate a relay 
and a counting or recording mechanism. 
Therefore, every time a certain definite 
quantity of radiation intensity has fallen 
upon the ionization chamber, the glower 
tube functions and an audible click is heard, 
with registering of the counting mechanism. 

6. To compensate in the simplest man- 
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on the basis of duodenal stasis of a mild or 
severe grade. 


CONCLUSIONS 


1. Duodenal stasis is either a definite 
entity or a part of a disturbed motility, asso- 
ciated with other disease in the abdomen, 
or the result of a mechanical factor, as in 
visceroptosis. 

2. The disturbed physiologic and bio- 
chemical phenomenon that ensues explains 
many of the symptoms attributable to it. 

3. Changing a potential alkalosis to that 
of an acidosis brings about in many cases 
relief of the symptoms. 

4. What has been called abdominal neu- 
rosis for the most part is often associated 
with temporary delay in the duodenum. 
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DISCUSSION 

Dr. Horace W. Soper (St. Louis, Mo.): 
The treatment of this condition has been very 
unsatisfactory, I am sure, in most of our 
hands We have had a number of cases in 
which we have proved that duodenal stasis 
was produced by adhesions. We have secured 
very good results by operative treatment m 
releasing the adhesive bands binding down this 
portion of the duodenum. Again in viscerop- 


tosis, particularly the acquired form, the dias- 
tasis of the lower recti muscles leads to duo- 
denal stasis which is benefited by proper ab- 
dominal support. 

One of our patients, who had had a pyloro- 
plasty for ulcer, was left with quite a large di- 
lated duodenum and considerable stasis. She 
presented the classical symptoms of duodenal 
stasis. Finally" an entero-anastomosis was 
done and adhesions were found to account for 
the tremendous dilatation of the duodenum. 
The entero-anastomosis was not successful, 
and the patient had recurrent attacks of this 
toxic condition. Finally we resorted to the 
time-honored remedy" that, I believe, is used 
only' in the Southern States and in the Missis- 
sippi Valley", namely", giving a dose of calo- 
mel periodically' every' two weeks, followed in 
the morning by' a good dose of the double salt 
of magnesia and sodium sulphate. The wom- 
an is now getting along fairly" well. I may- 
have the opportunity" of trying out on this pa- 
tient the new treatment suggested by Dr. Por- 
tis. 

Dr. Portis (closing) : I purposely omitted 
taking up the question of cases of adhesions 
or duodenal ileus that are primarily surgical, 
because most phy'sicians to-day" are agreed 
that duodenojejunostomy should be performed 
in chronic duodenal ileus producing a dis- 
turbed emptying time of the stomach. With 
ordinary" methods of therapy" patients present- 
ing stasis continue to have their symptoms, 
and I wanted to emphasize that particular 
phase of the subject. 

I quite agree with Dr. Soper when he says 
the time-honored remedy" of giving purgatives 
and calomel will sometimes produce results. 
But it is to be remembered that anything that 
stimulates the duodenum stimulates the small 
intestine and the large intestine, causes an 
earlier emptying of the duodenum, and, nat- 
urally", relieves this so-called temporary" stasis. 
Purgation effects the same result as the giving 
of hydrochloric acid to induce a more rapid 
emptying of the duodenum, but the latter does 
not disturb the rest of the gastro-intestinal 
tract, and I think it is a much more physio- 
logic and superior method. 
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I AN integrating type of X-ray dosis 
meter has advantages that are most 
valuable in clinical radiation therapy. 

If errors are made in the adjustment of the 
usual constants, such as distance, tube cur- 
rent, voltage, filters, or even if changes in 
tube efficiency occur, they are either revealed 
during the treatment or they are accounted 
for in the total dosis applied to the skin. 
Hence tire occurrence of skin injury or other 
( . damages, which in legal controversies are 
likely to be interpreted as avoidable careless- 
ness, is totally avoided. However, if the 
reliability of such an instrument is lowered 
because it is unduly complicated or liable to 
get out of order, then its practical value is 
proportionally decreased. 

2, A dosis meter is described here which 
offers some distinct advantages over those 
already in use. Several of the disadvan- 
tages of instruments of this type are elim- 
inated through the use of a new type of 
trigger or “glow relay tube” 2 through which 
considerably more power for actuating the 
recording devices is obtained without the 
necessity of any further amplifying devices 
or radio tubes. Also the absence of tubes 
with filaments, and the elimination of stor- 
age batteries required to energize such fila- 
ments, is an advantage through which the 
reliability and ruggedness of the device are 
much increased. 

3. The glow relay tube has three simi- 
lar electrodes of thorium, which, however, 
are placed in a particular relation to one an- 
other. One electrode serves as common cath- 
ode for the other two. In series with the 
third electrode, the main anode is connected 
to the relay or other indicating or recording 
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device. The short distance between the cath- 
ode and the third thorium anode provides a 
small gap which is easily bridged by a dis- 
charge taking place when a definite positive 
voltage is applied to this starting, or relay, 
anode. At the moment discharge sets in, a 
larger discharge takes place between the 
main anode and the cathode and, therefore, 
the recording devices connected in series 
with that circuit respond and register. This 
tube, therefore, performs in every way the 
function of a relay or trigger device. The 
space within the bulb is prepared and evacu- 
ated so that a partial atmosphere of pure 
argon remains. 

4. The radiation dosis is measured with 
an ionization chamber of the standard 
thimble type. It is to be calibrated in inter- 
national r units by comparison with a 
standard ionization chamber and checked 
for wave length independence over tire wave 
length range for which it is to be used. 

5. The ionization current flowing 
through the chamber, which is proportional 
to the x-radiation intensity, is caused to ac- 
cumulate upon the well insulated anode in 
the glower tube until a definite voltage has 
developed. The electrode is placed in proper 
proximity with a specially constructed nega- 
tive electrode so that, at the moment when 
a definite voltage has been developed, there 
is set up in the glower tube an ionization 
discharge which initiates in it a separate 
circuit with the flow of an ionization current 
of sufficient magnitude to operate a relay 
and a counting or recording mechanism. 
Therefore, even,' time a certain definite 
quantity of radiation intensity has fallen 
upon the ionization chamber, the glower 
tube functions and an audible click is heard, 
with registering of the counting mechanism. 

6. To compensate in the simplest man- 
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ner for all possible variations, there is pro- is to be placed near the patient at a suit- 
vided a radiation standard which can be able height so that the ionization chamber 
switched into the circuit in place of the ion- rests on the part to be irradiated or treated, 
ization chamber. Furthermore, a variable This is easily accomplished with tire aid of 
condenser is provided for the purpose of ad- a special rack and pinion movement oper- 



Fig. 1. Schematic diagram of the glow relay 

justing the sensitivity of the device. Hence, 
to make a complete adjustment of the in- 
strument, the condenser is varied until, with 
the uranium oxide standard switched in, the 
time interval between dicks is the same as 
that for which the instrument is calibrated. 
Of course, adjustment is made while no 
X-rays fall upon the ionization chamber, 
and so abnormal factors leading to errors, 
such as abnormal voltage on the ionization 
chamber or the glower tube, leakage, etc., 
are either immediately discovered or they 
are adequately compensated for by the ad- 


I 

tube as used in the integrating dosis meter, 
ated with a crank handle. A single cable 
containing three wires connects from this 
unit to the part marked “B Unit.” 

8. The box housing "Unit B" contains a 
small transformer, valve tube, chokes, and 
condensers to generate from ordinary a.c. 
house lighting current, the direct current 
voltage required for the ionization chamber 
and the glow relay tube. In this unit, which 
is conveniently placed near the control board 
and the operator, there are also a relay and 
counting device with an indicating dial 
which is located on the front panel of the 
box. 


justment ^ ^ structu ral details of 

the glow relay tube are shown schematically 
in Figure 1. The parts grouped within 
do«ef line and marked “A Unit are 
mounted and assembled in an apparatus * 


9. For practical use, the instrument is 
connected to the power supply line and then, 
while no X-rays fall upon the ionization 
chamber, the uranium oxide standard is 
switched in. The time interval between the 
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clicks is measured with a stop watch. If 
the time between clicks is not the same as 
that determined for the particular uranium 
oxide standard by calibration, then the 
variable condenser is either increased to 
make the time between the clicks longer, or 
decreased if the clicks occur too frequently. 
After this adjustment is made, the uranium 
oxide standard is switched out and the in- 
strument is used for measuring the X-radia- 
tion dose. 

10. The usual calibration of the instru- 
ment is based upon the fact that between 
any two clicks, a current of three (or five) 
electrostatic units per unit volume is pass- 
ing through the ionization chamber. These, 
then, correspond to a radiation intensity of 
three (or five) r units under standard condi- 
tions of pressure and temperature. There- 
fore, the total treatment dose is divided by 
three (or five) to find the number of clicks, 
or the number of changes of the figures on 
the counting device, required to make up the 
dose. 

11. The integrating dosis measuring de- 


vice is presented because it possesses the 
advantage of much greater simplicity, com- 
pactness, and ruggedness over the instru- 
ments now in use for a similar purpose. 
Greater reliability is secured in measuring 
the dose applied directly to the skin of the 
patient and, in general, there is less danger 
of errors and accidents. 

DISCUSSION 

Dr. E. A. Pohle (Madison, Wis.) : I am 
very much in favor of the development of an 
integrating dosimeter which is simple, rugged, 
reliable, and foolproof. I believe the ideal 
method of applying X-rays accurately is to 
place a chamber on the patient and to record 
the dose during the entire treatment, not using 
the method of dosing by time. 

Dr. Roy Kegerreis (Chicago, 111.) : Dr. 
Mutscheller and his associates should be con- 
gratulated on having brought out this “click” 
instrument. Its use involves the element of 
time, one has to wait a little bit, and it is not 
an indicating instrument, but I am quite sure 
it will appeal to radiologists. It is simple in 
operation and has a tremendous range in sen- 
sitivity. 


X-RAY IN THE DIAGNOSIS OF RENAL TUMORS AND 
POLYCYSTIC KIDNEYS 1 

By JOHN R. CAULK, M.D., Professor of Clinical Urology, Washington University, 

Saint Louis 


N INE years ago, it was my privilege 
to speak before this Society on the 
relation of radiology to urology and 
to welcome the partnership existing between 
our two branches of medicine. To-day we 
find this bond even closer. This dose af- 
filiation is particularly essential in the radio- 
logic diagnosis of renal tumors and polycys- 
tic kidneys. 

It is manifest that either urology or ra- 
diologv alone is inadequate to explain the 
diagnostic intricacies of renal tumors, and 
even their combined efforts occasionally fall 
short, the aid of other general and special 

. 'Presented before the ftndiological Society of North Amer. 
Vi?'*-?* ** ,c Seventeenth Annual Meeting, at St. Louis Nov. 
30-Dcc, 4 , 3032. 


studies being sought. Many of these, how- 
ever, are dependent upon the x-ray and de- 
mand complete gastro-intestinal configura- 
tion and cholecystography, as well as gen- 
eral skeletal studies and roentgen-ray exam- 
ination of the chest for metastatic changes. 
Study of the genital tract in male or female 
may disclose the primary cause of some 
vague abdominal or retroperitoneal tumor. 
Provided all renal neoplasms uniformly pre- 
sented the symptom-complex of tumor, 
pain, and hematuria, the task of diagnosis 
would be simplified, but only one-third of 
the cases record all three, hence the need for 
detailed study. 

My listeners’ familiarity with this subject 
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makes it extremely difficult for me to offer 
any novel features; hence in this presenta- 
tion I can do no more than refresh your 
memory with some of the standard facts in 
diagnosis and possibly suggest a few points 
which may elicit discussion. 

Thoroughly to differentiate renal tumors, 
it is necessary to consider not only new- 
growths of the kidney but other pathologic 
processes such as severe infections (with or 
without calculus), tuberculosis, parasitic 
diseases, large hydronephroses, abnormal 
movabilitv, and congenital malformations 
which may bear a dose resemblance to neo- 
plasms. The larger growths often- require 
accurate differentiating from gall-bladder 
and splenic conditions, intestinal tumors and 
retroperitoneal masses. Again, we must he 
equally alert to the changes in the pelvic out- 
line in cases presenting symptoms suggestive 
of tumor but without visible or palpable evi- 
dence of the growth, such as those occurring 
from small neoplasms invading a localized 
area of the kidney substance and pelvis, tu- 
mors within the pelvis, and filling defects 
produced by less serious causes such as those 
created by spasm, soft stones, aberrant ves- 
sels, granulomas, and vascular changes. Both 
groups offer many complex problems. 

Since we are dealing with the value of ra- 
diology in the diagnosis of such tumors, 
other diagnostic aids will receive no com- 
ment, assuming, of course, that a thorough 
medical investigation has been made. The 
size, contour, presentation, location, and the 
relation to other viscera, particularly the 
bowel, are helpful aids, but ultimatelv the 
combined efforts of urologists and radiolo- 
gists are necessary for the differentiation of 
abdominal tumors. The plain x-ray, the so- 
called fiat plate, may outline tire growth and 
suggest it to be a renal shadow; however, 
an enlarged kidney shadow must not be 
relied upon too strongly as indicating a 
growth, since other factors, such as the size 
of the patient, the amount of fat, the type 
of exposure, the distance from the film, etc., 


may create this apparent enlargement. Very 
large tumors are seldom definitely outlined. 
The demonstration of shadows within the 
kidney regions strengthens the diagnosis of 
kidney disease, but the possible presence of 
an overlying gall badder, with stones, must 
always be borne in mind. Scattered indefi- 
nite shadows within the outline of a large 
growth are highly suggestive of calcification 
of a renal tumor. Tuberculosis may show 
a similar picture, and frequently soft calculi, 
calcifications, or inspissated pus in a pyone- 
phrotic kidney, as well as calcification of 
glands, may be confusing. In symptomless 
renal tuberculosis there is a tendency for the 
calcification to be more pronounced. 

Since there is no specific pelvic picture of 
a renal tumor and the pyelographic evidence 
depends upon the part of the pelvis invaded 
and distorted, one has to be extremely care- 
ful in its interpretation and no individual is 
capable of always making a positive asser- 
tion that tumor is present, in cases showing 
slight aberrations from the normal. Careful 
rechecking of such pyelograms must be done 
and the clinical picture must fit with the 
findings. Repeated studies are required. Lo- 
calized substance tumors may occur without 
any interference with pelvic contour even in 
large growths of one or the other pole, and 
only change of pelvic position will tell the 
story. 

The character of the deformity will nat- 
urally depend upon the part of the pelvis in- 
volved and may vary from a small exclusion 
of a part of a calyx to complete occlusion of 
the pelvis; the latter would be difficult to 
differentiate from a tuberculous renal oc- 
clusion were it not for other clinical factors. 
Even the localized lesions tending to ampu- 
tate a calyx mav find an almost similar re- 
flection in certain tuberculous involvements ; 
but when tumor isolates a calyx it is usually 
complete or the shadow diminishes from 
the pelvis to the cortex, whereas in tuber- 
culosis complete isolation is seldom present 
and a partial one shows the narrow fillings 
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nearer the pelvis, with a tendency toward 
dilatation distal to it, due to abscess forma- 
tions. Such dilatations do not occur in tu- 
mor. The changes in the ureter occurring 
in tuberculosis, as well as cystoscopic evi- 
dences of the disease in the bladder, assist 
in clearing the diagnosis. 

In large growths involving the whole or- 
gan, the pelvis may be tremendously elon- 
gated and thinned out and even broken in 
its course, forming streaks of bizarre shape 
— the spider-leg pelvis, for example. 

In large tumors involving the lower pole 
there is a tendency for the pelvic position to 
be lowered through traction. The course of 
the ureter is interfered with, being usually 
deflected inwardly with a rounded sweep 
across the spine. Smaller growths may in- 
terfere with the ureter but little through 
pressure, and produce only a slight kinking 
near the pelvis. Tumors of large size in- 
volving the upper pole are more likely to be 
fixed; the pelvic outline may not be so 
markedly depressed as in lower pole tumors, 
and rotation is less likely. The most pro- 
nounced pelvic rotation seems to appear in 
tumors originating below the mid-section of 
the kidney. 

In differentiating large tumors of the liv- 
er, gall bladder, spleen, or bowel from renal 
neoplasms, one is often faced with a real 
task; yet, correlated with the general clini- 
cal picture, there are urologic and radiologic 
evidences which are definite. Tumors of the 
liver, gall bladder, and spleen seldom disturb 
the relationship of the renal pelvic outline 
and only occasionally distort the ureteral 
picture. In two instances I have seen large 
gall-bladder tumors carry the ureter inward, 
as is seen in large lower pole tumors of the 
kidney or in retroperitoneal growths, but 
this, in my experience, has been exceptional. 
Tlie same applies to the spleen. Hence, if 
the pelvic outline remains apparently normal 
°r slightly hvdronephrotic, the growth is 
extra-renal. 

In retroperitoneal growths, ureteral dis- 


placement is most pronounced. There is a 
tendency for an inward sweep over the 
spine, its length depending upon the size of 
the tumor; its outline is generally smooth 
unless disturbed by inflammatory adhesions 
or malignant involvement from the growth. 
The pelvic outline is either normally posed 
or occupies a higher position, depending 
upon the size of the growth, but shows no 
infringement or very little in proportion to 
the size of the tumor. If the ureter is in- 
volved, hydronephrosis may result. Gastro- 
intestinal radiography is then of paramount 
importance. Hepatic tumors depress the 
transverse colon; renal tumors rarely do. 
Splenic tumors tend to deflect the stomach 
and colon downward and inward. Renal tu- 
mors of large size, owing to their retroperi- 
toneal position behind the ascending or de- 
scending colon, carry these structures in- 
ward, hence the evidences afforded by uro- 
graphic studies coupled with information 
secured by gastro-intestinal radiology 7 will 
usually suffice to localize the source of the 
tumor. 

A tremendous retroperitoneal lipoma re- 
centlv examined presented presumptive evi- 
dence of renal tumor; indeed, almost typi- 
cal by palpation. Associated gastro-intesti- 
nal and urologic studies disclosed the tumor 
to be of extra-renal origin. 

Congenital anomalies of the kidney 7 occa- 
sionally 7 offer diagnostic difficulties and mav 
be confused with renal neoplasms, promi- 
nent among which are the large unilateral 
fused kidneys, horseshoe kidneys, abnormal- 
ly large kidneys with double pelves, the so- 
called double kidney's, occasionally ectopic 
kidneys with pathological changes within 
them, and particularly polycystic disease of 
these organs. Tumors, of course, may oc- 
cur in any of these anomalous kidneys; I 
have, however, never observed one in the 
polycystic organ. These conditions can be 
differentiated without difficulty 7 through sys- 
tematic uroradiologic studies. 

From this realm of renal anomalies, poly- 
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makes it extremely difficult for me to offer 
any novel features; hence in this presenta- 
tion I can do no more than refresh your 
memory with some of the standard facts in 
diagnosis and possibly suggest a few points 
which may elicit discussion. 

Thoroughly to differentiate renal tumors, - 
it is necessary to consider not only new- 
growths of the kidney but other pathologic 
processes such as severe infections (with or 
without calculus), tuberculosis, parasitic 
diseases, large hydronephroses, abnormal 
movability, and congenital malformations 
which may bear a close resemblance to neo- 
plasms. The larger growths often- require 
accurate differentiating from gall-bladder 
and splenic conditions, intestinal tumors and 
retroperitoneal masses. Again, we must be 
equally alert to the changes in the pelvic out- 
line in cases presenting symptoms suggestive 
of tumor but without visible or palpable evi- 
dence of the growth, such as those occurring 
from small neoplasms invading a localized 
area of the kidney substance and pelvis, tu- 
mors within the pelvis, and filling defects 
produced by less serious causes such as those 
created by spasm, soft stones, aberrant ves- 
sels, granulomas, and vascular changes. Both 
groups offer man)' complex problems. 

Since we are dealing with the value of ra- 
diology in the diagnosis of such tumors, 
other diagnostic aids will receive no com- 
ment. assuming, of course, that a thorough 
medical investigation has been made. The 
size, contour, presentation, location, and the 
relation to other viscera, particularly the 
bowel, are helpful aids, but ultimately the 
combined efforts of urologists and radiolo- 
gists are necessary for the differentiation of 
abdominal tumors. The plain x-ray, the so- 
called flat plate, may outline the growth and 
suggest it to be a renal shadow; however, 
an enlarged kidney shadow must not be 
relied upon too strongly as indicating a 
growth, since other factors, such as the size 
of the patient, the amount of fat, the type 
of exposure, the distance from the film, etc.. 


may create this apparent enlargement. Very 
large tumors are seldom definitely outlined. 
The demonstration of shadows within the 
kidney regions strengthens the diagnosis of 
kidney disease, but the possible presence of 
an overlying gall badder, with stones, must 
always be borne in mind. Scattered indefi- 
nite shadows within the outline of a large 
growth are highly suggestive of calcification 
of a renal tumor. Tuberculosis may show 
a similar picture, and frequently soft calculi, 
calcifications, or inspissated pus in a pyone- 
phrotic kidney, as well as calcification of 
glands, may be confusing. In symptomless 
renal tuberculosis there is a tendency for the 
calcification to be more pronounced. 

Since there is no specific pelvic picture of 
a renal tumor and the pyelographic evidence 
depends upon the part of the pelvis invaded 
and distorted, one has to be extremely care- 
ful in its interpretation and no individual is 
capable of always making a positive asser- 
tion that tumor is present, in cases showing 
slight aberrations from the normal. Careful 
rechecking of such pyelograms must be done 
and the clinical picture must fit with the 
findings. Repeated studies are required. Lo- 
calized substance tumors may occur without 
any interference with pelvic contour even in 
large growths of one or the other pole, and 
only change of pelvic position will tell the 
story. 

The character of the deformity will nat- 
urally depend upon the part of the pelvis in- 
volved and may vary from a small exclusion 
of a part of a calyx to complete occlusion of 
the pelvis; the latter would be difficult to 
differentiate from a tuberculous renal oc- 
clusion were it not for other clinical factors. 
Even the localized lesions tending to ampu- 
tate a calyx may find an almost similar re- 
flection in certain tuberculous involvements; 
but when tumor isolates a calyx it is usually 
complete or the shadow diminishes from 
the pelvis to the cortex, whereas in tuber- 
culosis complete isolation is seldom present 
and a partial one shows the narrow fillings 
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By JOHN deJ. PEMBERTON, M.D., Division of Surgery, and ROBERT E. FRICKE, M.D., 
Section on Therapeutic Radiology', The Mayo Clinic, Rochester, Minnesota 


O UR purpose in this study is to come 
to a conclusion, if possible, concern- 
ing a rational method of treatment 
of carcinoma of the thyroid gland, giving 
due consideration to the type of carcinoma 
and its stage of advancement. Our conclu- 
sions will be based on comparison and evalu- 
ation of different methods of treatment 
which have been employed in the Mayo 
Clinic. 

Carcinoma of the thyroid gland is unique 
among the malignant tumors. It arises, as 
a rule, in long-standing adenomatous nod- 
ules. As most writers on the subject have 
emphasized, it is impossible to recognize by 
clinical examination the early malignant 
changes. When the process has advanced 
sufficiently to permit of clinical diagnosis, 
any operation, except for palliation, is com- 
monly of little avail. The rich blood supply 
of the gland and the proximity to the large 
cervical veins and lymphatic structures fa- 
vor early metastasis, involving the regional 
nodes, lungs, bones, brain and other viscera. 
This peculiarity is so readily recognized now 
that discovery of a malignant bone tumor or 
of a carcinoma in a lung or other organ 
usually impels careful examination of the 
thyroid gland as a possible primary site of 
the growth. In some cases, carcinoma of the 
thyroid gland is first suspected after the 
finding of distant metastatic growths. Wil- 
son (10) stated that correct early diagno- 
sis of carcinoma of the thyroid gland is 
made less frequently than that of malig- 
nancy of any other organ. 

Owing to the diversity of the histologic 
features of carcinoma of the thyroid gland 
and to their similarity to benign changes 
seen in the gland in response to various 


stimuli, pathologic diagnosis may be exceed- 
ingly difficult, even to trained pathologists. 
In 1924, from a study of a large series of 
carcinomas of the thyroid gland, Graham 
(4) pointed out the frequency with which 
carcinomatous cells actually invade the 
blood vessels, and concluded that this find- 
ing offered a more reliable criterion of car- 
cinoma in certain types of tumors of the 
thyroid gland than did histologic cellular 
changes. Although most pathologists agree 
that the finding of invasion of vessels is evi- 
dence of malignancy, many do not depend 
on this to establish the diagnosis. They 
maintain that cellular invasion is not a con- 
stant feature of all types of malignant tu- 
mors of the thyroid gland ; hence, for diag- 
nostic purposes, absolute dependence cannot 
be placed on this feature. Instead, histologic 
cellular changes are considered to be more 
trustworthy. 

Carcinoma of the thyroid gland occurs in 
three distinct types: (1) Papillary adeno- 
carcinoma; (2) adenocarcinoma in adenoma, 
and (3) diffuse scirrhous adenocarcinoma. 
A fourth group may be added, namely, 
spindle-cell carcinoma resembling sarcoma. 
These vary widely, both in degree of malig- 
nancy and in their tendency to metastasize 
to distant organs. Of necessity, the results 
of any form of treatment vary with the 
types of carcinoma, which have been named 
practically in tbe order of their degree of 
malignancy; for instance, papillary adeno- 
carcinoma is of a low grade malignancy and 
grows slowly, metastasis being almost 
limited to the regional nodes. The spindle- 
cell type, fortunately rare, grows speedily, 
produces distant metastasis, and is almost 
without exception rapidly fatal. 

Before the advent of irradiation, opera- 
tion was the only means of combating the 
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cystic disease is our chief concern, since it 
may closely simulate a neoplasm. While this 
disease has a tendency to be bilateral, only 
one kidney may present noticeable evidence 
of growth, and, like renal tumors, may be 
associated with pain and hematuria. Clini- 
cal studies and our concerted efforts will 
generally solve the diagnosis. The pyelo- 
graphic changes of a polycystic kidney may 
be variable, but they follow a much more 
characteristic course than do renal tumors. 
There is usually great lengthening of the 
calices and, with it, one seldom observes the 
fine linear streaks from compression such 
as are seen in renal tumors. The general 
outline of the calices is smooth in the in- 
fundibular areas. The distal parts of the 
calices show a decided tendency'- to dilata- 
tion, while the pelvis is distorted throughout 
its outline, in contradistinction to the pelvis 
of the renal tumor which may he normal in 
one portion and completely disrupted in the 
other. Since the disease is so frequently bi- 
lateral, the pelvis of the mate will usually 
show similar disturbances. Such pelves 
cover more territory than any other type un- 
associated with general dilatation. 

There is probably no more perplexing 
problem in radiologic study' than the second 
group previously' alluded to, namely', cases 
presenting evidences, of renal tumor but 
without demonstrable growth. Here one is 
confronted with hematuria of renal origin, 
defective pelvic filling by' pyelographic stud- 
ies — usually without blood dy'scrasias or dis- 
turbance of renal function. Small tumors 
involving a localized area of kidney' infring- 
ing on a part of the pelvis or calices, require 
extreme care in diagnosis. Besides having 
to be differentiated from tuberculosis, as 
previously' mentioned, equal scrutiny' is re- 
quired in ruling out such lesions as soft 
shadowless pelvic stones, filling defects of 
the pelves from muscle spasm, changes due 
to aberrant vessels, granulomas and the like, 
and particularly from clots resulting from 
idiopathic renal epistaxis. In such instances 


information secured from py'elograms taken 
during the process of hematuria is often de- 
ceptive — a small blood clot may be confus- 
ing. Such py'elograms must always be re- 
checked between bleedings. I have observed 
a number of cases with definite filling de- 
fects in the true pelvis and calices which 
showed no such evidence after bleeding had 
ceased. On the contrary, I have observed 
equal filling defects present themselves at 
the time free from bleeding, and, on recheck- 
ing, have noted their disappearance. Insuffi- 
cient filling of a calyx, spasm of a caly'x or a 
part of the pelvis which may be physiologic 
must ahvay's be taken into consideration and 
can only be proven by careful re-investiga- 
tion. Persistent defects within the pelvis or 
calices may represent granulomas, papillary 
tumors of the pelvis, or soft calculi, and, if 
symptoms persist or recur, exploration is re- 
quired. Topographical changes in the ure- 
ter, associated with filling defects in the pel- 
vis, often offer corroborative evidence of tu- 
mor, owing to the pronounced tendency of 
papillary' tumors of the pelvis to transplant 
in the ureter. 

We are probably of one accord in urging 
repeated studies in such problematical pel- 
ves, and are familiar with the physiologic 
changes due to smooth muscle contraction 
as they' vary' from systole to diastole, and 
simulate localized defects. 

I have been definitely' impressed with the 
fact that intravenous urography in the dif- 
ferential diagnosis of renal tumors offers 
less reliable evidence than does retrograde 
py'elography, since the detailed configuration 
is less accurate, and, furthermore, as is the 
case in most renal diseases, the ureteral cath- 
eter is required not only' to secure the uri- 
nary' constituents from each kidney' but to 
properly determine their comparative func- 
tions. 

The proper correlation of radiology' and 
urography' will definitely' prove the exist- 
ence of renal growth or polycystic disease 
in the majority' of cases. 
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TABLE I. TREATMENT OF 161 CASES OF 

CARCINOMA OF THE THYROID GLAND 


Group 

Cases 

Percent- 

age 

Treatment 


— 50~ 

46.73 

Surgery and radium 

Surgical 

007) 

12 

11.21 

Surgery and roentgen rays 

35 

32.71 

Surgery, radium, and 
roentgen rays 


10 1 

9.34 

Surgery only 

Non- 

surgical 

(54) 

SI 

27.78 

Radium only 

m 

, 11.11 

Roentgen rays only 


1 33 1 

1 61.11 

Radium and roentgen rays 


benign adenoma of the thyroid gland fre- 
quently arises. Since from 80 to 90 per 
cent of carcinomas of the thyroid gland 
arise in pre-existing benign adenomas, and 
in view of our inability to detect clinically 
early malignant changes in a nodular goiter, 
because of the high mortality of carcinoma 
of the thyroid gland in general, and the 
small operative risk in removal of simple 
adenomas, we believe that operation should 
be seriously considered as the treatment of 
choice for all adenomatous goiters. 

The group selected for study consists of 
161 patients treated at the Mayo Clinic from 
1921 to 1926, inclusive. They were chosen to 
enable us to determine remote results of treat- 
ment over a period of from five to ten years. 
Actually, 213 cases of carcinoma of the 
thyroid gland were seen in this interval of 
six years, but 52 cases are not included, for 
the patients returned home for treatment 
following diagnosis at the clinic. The 161 
cases reviewed are separated into a “sur- 
gical” group, in which treatment was by 
operation and irradiation, and a “non-sur- 
gical” group, in which only irradiation was 
given. The incidence of carcinoma of the 
thyroid gland is usually quoted as from 1 
to 6.75 per cent (3, 6) of all cases in which 
the thyroid gland is the primary site of dis- 
ease. In this period of six years, of 11,175 
operations for goiter performed at the Mayo 
Clinic, carcinomas were found in 107 (0.96 


TABLE II. END-RESULTS IN 51* NON-SUR- 

GICAL CASES OF CARCINOMA OF THE 
THYROID GLAND 


Length of life 


Per- 


Per- 

after treatment 

Dead 

centage 

Living 

centage 

Less than 1 year 

28 

54.90 



1 year and more 

8 

15.69 



2 years and more 

mm 

5.88 



3 years and more 





4 years and more 

2 

3.92 1 



5 years and more 

1 


1 

1.96 

6 years and more 



2 

3.92 

7 years and more 

1 

1.96 

1 

1.96 

8 years and more 





9 years and more 



1 

1.96 

Total 

46 

90.19 

5 

9.80 


*Three of the St patients who composed this group could 
not be traced, but were living when last heard from. 


per cent). The incidence in the non-sur- 
gical cases cannot be accurately determined, 
due to lack of biopsy in many of them. 

In the non-surgical group of 54 cases, 
females predominated in a ratio of 1.34 to 1. 
The average age of the females was 51.90 
years and of the males 53.13 years. This 
medical group comprised the hopelessly ad- 
vanced, inoperable cases. In the surgical 
group of 107 cases, there was a still greater 
preponderance of females — the ratio was 
3.28 to 1. The average age of the females 
was 43.27 years, and of the males, 50.88 
years. 

On analyzing the type of treatment given 
(Table I) it was found that, in the surgical 
group of 107 cases, operation and irradia- 
tion were employed in all but 10 cases (9 
per cent). This small group of 10 cases, 
in which treatment was by surgery without 
irradiation, was not studied separately in 
compiling results, for reasons that will ap- 
pear. Irradiation was omitted in three 
cases because of post-operative death: from 
surgical shock in one case, from post-opera- 
tive pneumonia in a second, and from liemo- 
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disease. Results were not encouraging. In 
1921, Wilson, reviewing all the literature 
on malignant tumors of the thyroid gland to 
that date, expressed his belief that one rea- 
son why relatively few cases were reported 
was the reluctance of anyone to report cases 
in which his treatment was futile. In ad- 
vanced, inoperable conditions, palliative 
operation and sedatives were the only 
methods of relief available. The literature 
gradually increased. Herbst (5) reviewed 
surgical results at the Mayo Clinic up to 
1921, and Pemberton (6) reported results 
at the same institution up to 1924. In the 
meantime, radiologists found that palliation 
could be obtained in advanced cases, with 
occasional cures, and that post-operative 
treatment secured better results than sur- 
gery alone. In this country excellent results 
were reported by Bowing (2), Pfahler (7), 
Portmann (8), and Craver (3), to mention 
only a few. Leading radiologists in Ger- 
many maintained that carcinomas of the 
thyroid gland are markedly radiosensi- 
tive (3). 

The principles of treatment of carcinoma 
of the thyroid gland, as followed in the 
Mayo Clinic, have varied with the type of 
malignancy and the degree of involvement. 
We consider operable those cases without 
marked fixation to surrounding structures 
by invasion and without metastasis. On 
operation, the carcinoma is found to be con- 
fined within the capsule. In these early cases, 
removal of all the growth without rupture 
is ample; removal of further thyroid tissue 
is unnecessary. If, however, the carcinoma 
is not definitely encapsulated, total removal 
of the affected lobe, for these growths are 
usually confined to one lobe, is indicated. 
With late cases, further invasion and some 
degree of fixation of the tumor has oc- 
curred ; metastasis may or may not be pres- 
ent. If, at operation, the growth can be 
removed, complete extirpation of the lobe is 
indicated, with subsequent irradiation. On 


exploration, if the local growth is found to 
be too adherent or fixed for resection, ra- 
dium needles may be buried, 1 cm. apart, in 
the tumor. The needles we prefer now con- 
tain 1 mg. each, and the filter is 0.4 mm. of 
platinum. Silk threads are attached to the 
needles, so that the surgical wound may be 
closed, and the needles removed aseptically 
from 24 to 48 hours later. During the 
years reviewed in this study, we employed 
stronger needles, containing 5 mg. of ra- 
dium filtered through steel alloy. These 
were placed 1 cm. apart and were left in 
place for a shorter time, usually from 14 to 
24 hours. 

Further external irradiation is given later 
during the convalescent period. In all sur- 
gical operations, whether early or late, a 
large rubber drainage tube is left in the cav- 
ity so that radium, on a lead stem, may be 
inserted into the depths. A 50-mc. tube of 
radon in a silver applicator is left in place 
for a dosage of from 200 to 400 millicurie- 
hours. During convalescence, external irra- 
diation is also given. External irradiation 
may be given in all cases post-operatively, 
and also in the inoperable cases. This con- 
sists of checker-boarding the region of the 
thyroid gland in fields about 3.2o cm. 
square. The frontal and lateral regions of 
the neck are thus marked, and to each area, 
at a distance of 2.5 cm., 50 mg. of radium 
are applied, using three areas at a time, until 
the whole surface is treated and is given a 
mild erythema dose. At present, radium 
only is used in this fashion if pathologic 
examination has given evidence of lesions 
graded 1 or 2. For growths graded 3 and 
4, supplementary' high voltage roentgen 
treatment is given through a dorsal field. In 
the series here reported, moderate voltage 
roentgen ray r s were used until about the year 
1924, when use of higher voltages became 
more frequent. Roentgen therapy was also 
applied to all distant metastatic growths. 
Furthermore, the question of treatment of 
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long standing, and growth had been noted 
for more than four years in the average 
case. The cases in the non-surgical group 
were advanced and inoperable, permitting 
clinical diagnosis. The growth of the pre- 
existing goiter averaged less than three 
years. Disregarding fractions, 61 per cent 
received treatment by both radium and 
roentgen rays; 28 per cent received treat- 
ment by radium only, and 11 per cent by 
roentgen rays only. In 31 of the 54 cases 
(57 per cent), biopsy was made. 

The end-results in these advanced, non- 
surgical cases (Table II) treated by irra- 
diation only were rather disappointing. We 
were able to trace 94.44 per cent of the 54 
patients who were treated by irradiation 
only. Of these, 54 per cent died within the 
first year. Of the patients traced, five, or 
roughly 10 per cent, are still living: one for 
five years, two for six years, one for seven 
years, and one for nine years following 
treatment. Forty-six (90 per cent) are 
known to be dead. Biopsy was obtained, 
fortunately, in all of the cases in which pa- 
tients are living. Two of the growths were 
papillary carcinomas, two were carcinomas 
in adenoma, and one was a diffuse adeno- 
carcinoma. Two were of Grade 1 and three 
were of Grade 2. 

The surgical group of 107 cases pre- 
sented an entirely different picture (Table 
HI). We were able to trace 91 patients 
(85.05 per cent). Of these, 58 (63.74 per 
cent) are still living and apparently well for 
from five to ten years after treatment. 
Thirty-three (36.26 per cent) have died. Of 
the 16 patients not accurately traced, ap- 
proximately 15 per cent of the group, all 
were living when last heard from: two for 
nine years and more; two for seven years 
and more; two for six years; two for four 
years; four for three years; two for two 
years ; one for a year, and one for less than 
a year since treatment. 

We are indebted to A. C. Broders and 


W. H. Bueermann for the pathologic studies 
in this series of cases. Most of our surgical 
cases fall into the class of papillary adeno- 
carcinoma or carcinoma in adenoma (so- 
called malignant adenoma). Both of these 
are usually of low grade malignancy, graded 
1 or 2. The grade of malignancy of papil- 
lary adenocarcinomas is very low. As men- 
tioned before, distant metastasis of these 
growths is uncommon; local extension to 
the cervical glands may occur, but recur- 
rence is infrequent, permitting more radical 
operation, and the tumors are distinctly ra- 
diosensitive. The higher grades of malig- 
nancy are exemplified by diffuse adenocarci- 
noma and spindle-cell carcinoma resembling 
sarcoma. Fortunately these types are less 
common. 

Among our 107 surgical cases, in 32 
(29.91 per cent), the tumors were papillary 
adenocarcinomas; in 66 (61.68 per cent), 
carcinomas in adenoma; in six (5.61 per 
cent), diffuse adenocarcinoma, and in three 
(2.8 per cent), spindle-cell carcinoma re- 
sembling sarcoma. Taken by graded malig- 
nancy, the growths in 34 cases were of 
Grade 1; in 52 cases, of Grade 2; in 12 
cases, of Grade 3, and in nine cases, of 
Grade 4. In our group of non-surgical 
cases, biopsy was made in 31 cases. In 10 
cases, the tumors were papillary adenocar- 
cinomas; in seven, carcinomas in adenoma; 
in nine, diffuse adenocarcinomas, and in five, 
spindle-cell carcinomas resembling sarcoma. 
Considered by grades of malignancy, the 
growths in seven cases were of Grade 1 ; in 
nine cases, of Grade 2; in five cases, of 
Grade 3, and in 10 cases, of Grade 4. The 
tendency here was definitely toward the 
higher grades. 

Among the 58 patients of our surgical 
group who are still living (Table IV). the 
tumors of 25 (43.1 per cent) were papillary 
adenocarcinomas, and of 31 (53.45 percent) 
carcinomas in adenomas. In only one case 
was the neoplasm a diffuse adenocarcinoma 
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thorax and pul- 
monary metas- 
tasis in a third. 
In a fourth case 
irradiation was 
omitted because 
carcinoma did 
not appear in 
sections of the 
gland until re- 
vietv of the tis- 
s u e was r e~ 
quested a few 
months after 
operation, when 
metastasis to 
bone had devel- 
oped. In a fifth 
case, post-opera- 
tive irradiation 
was given at 
home. The re- 
maining cases of 
this group of 10 
are too few to be 
considered sepa- 
rately for deter- 
mination of 
purely surgical 
results. We 
noted, further, 
that, in the sur- 
gical group, evi- 
dence would in- 
dicate that all the 
carcinomas arose 
on a basis of pre- 
existent goiter, 
either of the 
type of fetal 
or of colloid ade- 
noma. In none 
of our cases did 
carcinoma arise 
in an exophthal- 
mic goiter. The 
goiter was of 



DISCUSSION 


219 


the thyroid gland are of low-grade malig- 
nancy and that, in an appreciable percentage 
of cases in which operation cannot be per- 
formed, irradiation is followed by cure are 
evidence that these growths are sufficiently 
radiosensitive fully to warrant post-opera- 
tive treatment. Because of the frequency 
with which carcinoma of the thyroid gland 
develops in a pre-existing nodular goiter, and 
the difficulty of distinguishing carcinomas 
in their early stages from benign tumors, 
surgical removal of all nodular goiters 
should be considered the treatment of 
choice, together with post-operative irradia- 
tion whenever carcinoma is found. 


BIBLIOGRAPHY 

(1) Balfour, D. C. : Cancer of the Thyroid 

Gland. Med. Rec., Nov. 16, 1918, CXIX, 
846. 

(2) Bowing, H. H. : Malignant Tumors of the 

Thyroid Gland Treated by Operation, Ra- 
dium, and Roentgen Rays. Am. Jour. Roent- 
genol. and Rad. Ther., December, 1927, 
XVIII, S01-S0S. 

(3) Craves, L. F. : Cancer of the Thyroid and its 

Present-day Treatment. Ann. Surg., De- 
cember, 1925, LXXXII, 833-853. 

(4) Graham, Allen : Malignant Epithelial 

Tumors of tire Thyroid. Surg, Gyncc. and 
Obst., December, 1924, XXXIX, 781-790. 

(5) Herbst, W. P., Jr.: Malignant Tumors of 

the Thyroid. Ann. Surg., April, 1924, 
LXXIX, 488-494. 

(6) Pemberton, J. deJ. : Malignant Disease of the 

Thyroid Gland: Clinical Consideration. 
Ann. Surg., March, 1928, LXXXVII, 369- 
377. 

(7) Pfahler, G. E. : The Treatment of Carci- 

noma of the Thyroid. Am. Jour. Roent- 
genol., January, 1922, IX, 20-25. 

(8) Portmann, U. V. : Radiation Therapy in 

Malignant Diseases of the Thyroid Gland. 
Jour. Am. Med. Assn., Oct. 1, 1927, 

LXXXIX, 1131-1135. 

(9) Tolanp, C. G. : Carcinoma of the Thyroid. 

Surg., Gvncc. and Obst., April, 1925, XL, 
579-581. ' 

(10) Wilson, L. B. : Malignant Tumors of the 
Thvroid. Ann. Surg., August, 1921, 
LX'XIV, 129-184. 


DISCUSSION 

Dr. G. E. Pfahi.cr (Philadelphia, Pa.) : It 
has been my impression that carcinoma of the 
thyroid is more sensitive than the average car- 
cinoma. That may, of course, he an impres- 
sion obtained from relatively few cases; how- 
ever, it has led me to recommend radiation 


therapy in all cases that can be diagnosed clin- 
ically as carcinoma. 

As Dr. Fricke has said, the diagnosis is very 
difficult, both clinically and microscopically. 
Most of the cases I have treated were diag-' 
nosed at operation when sections were re- 
moved. Cases were found inoperable and we 
then treated them chiefly by means of roentgen 
rays. In a few cases, we inserted radium 
needles in the main tumor mass, which, I be- 
lieve, is the proper procedure. 

One of these cases had been operated upon 
three times before the patient came to me. 
Under radium treatment for recurrence, the 
patient remained symptom-free for about 
three years, then dying with metastasis to the 
spine. 

In another case, the late Dr. John Denver 
told me he removed most of the tumor, but he 
was quite positive he did not remove all. Al- 
though the patient remained symptom-free for 
12 years, in the thirteenth year he developed 
general metastatic carcinoma in the lung. 
Therefore, we cannot conclude, even if we do 
arrest the primary disease, that we will not, 
at some later time, have metastasis to deal 
with, and we must keep these patients under 
observation for a long time. 

I believe we are justified in recommending 
the surgical removal of adenomas when the 
patients consent. If they will not consent, we 
are justified in recommending radiation treat- 
ment. 

About two years ago we reported 130 cases 
of adenoma associated with hyperparathyroid- 
ism, which we have treated. None of those 
cases, up to the present date, has developed 
carcinoma. That is a relatively small num- 
ber, hut still, in the ordinary percentage value, 
one or two of those should have developed a 
carcinoma. 

If the roentgen rays will cure carcinoma, I 
believe we have a right to assume that they 
will probably prevent carcinoma cells from 
developing. Therefore, we need not assume 
that radiation treatment is contra-indicated 
merely because the patient has an adenoma. 
Since, however, adenoma is removed with rel- 
ative case from the thyroid gland, and this is 
probably the simplest way out of the trouble, 
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TABLE JV.— TYPES OF CARCINOMA OF THE THYROID GLAND OF 63 PATIENTS 
WHO ARE LIVING AND 56 WHO ARE DEAD 


Group 


Papillary 

adenocarcinoma 

Carcinoma 
in adenoma 

Diffuse 

adenocarcinoma 

Spindle-cell 

carcinoma 

resembling 

sarcoma 

Cases 

Cases 

Percent- 

age 

Cases 

Percent- 

age 

Cases 


Cases 

Percent- 

age 

Living J 

1 Surgical 

58 

1 25 

■grerrj 

1 31 

53.45 

1 

| 1.72 

1 ] 

1.72 


5 

2 

40.00 

2 

40.00 

1 

20.00 



Dead j 

1 Surgical 

33 

mmm 

9.09 

25 


5 

15.15 

ms 



23** 


30.43 



7 

30.43 

mm. 

17.39 


tf Percentages given in any- horizontal line of this table are calculated on the basis of the number of cases given on 

the same horizontal line, in the column of figures furthest to the left. 

r. e .. This represents the number of cases, among the non-surgical patients who have died, in which biopsy was obtained, 
f the total number of 54 patients who were treated by non-surgical methods, 46 are known to be dead. 


and in one a spindle-ceil carcinoma resem- 
bling a sarcoma (1.72 per cent each). In 
grades of malignancy, 43.10 per cent of the 
growths were of Grade 1; 43.10 per cent, 
of Grade 2 ; 10.35 per cent, of Grade 3, and 
only 3.45 per cent, of Grade 4. Among our 
five living non-surgical patients were two 
who had papillary adenocarcinomas, two 
who had carcinomas in adenoma, and one 
who had a diffuse adenocarcinoma. In three 
of these cases the neoplasms were of Grade 
2, and in two, of Grade 1. 

In the surgical group of the 33 patients 
who died, only' three (9.09 per cent) had 
papillary adenocarcinomas; 25 (75.76 per 
cent) had carcinomas in adenoma, and five 
(15.15 per cent) had diffuse adenocarci- 
nomas. By grade of malignancy, 15.15 per 
cent of the neoplasms were of Grade 1 ; 
54.54 per cent, of Grade 2; 9.09 per cent, 
of Grade 3, and 21.21 per cent, of Grade 4. 
Among the 46 patients who are known to 
be dead in the non-surgical group, biopsy of 
23 of the tumors was obtained and the 
malignancy graded. In round numbers, 30 
per cent had papillary adenocarcinomas; 22 
per cent, carcinomas in adenoma; 30 per 
cent, diffuse adenocarcinomas, and 17 per 
cent’, carcinomas resembling sarcoma. By 
grade of malignancy, 17 per cent of the 
growths were of Grade 1 ; 26 per cent, of 


Grade 2; 17 per cent, of Grade 3, and 39 
per cent, of Grade 4. Again the tendency 
toward the higher grades of malignancy was 
well marked in the fatal cases. 

CONCLUSIONS 

Carcinoma of the thyroid gland is a high- 
ly fatal form of malignancy, most difficult 
to diagnose clinically and histologically. 
Due to the proximity of the gland to large 
blood vessels and lymphatic structures, wide- 
spread metastasis is common, usually ter- 
minating the picture. 

Four main types of carcinoma are recog- 
nized histologically: ( 1 ) papillary adeno- 
carcinoma; ( 2 ) adenocarcinoma in ade- 
noma; ( 3 ) diffuse adenocarcinoma, and 
( 4 ) spindle-cell carcinoma resembling sar- 
coma. The prognosis varies and the types 
are named in approximately ascending order 
of malignancy. 

Treatment consists of operation only, 
irradiation only, or a combination of the 
two. Irradiation only is a poor policy unless 
the growth is so extensive as to be totally 
inoperable; then, with irradiation only, pal- 
liation usually can be secured, and even cure 
in the occasional case (10 per cent of our 
medical series). Surgery only is not justi- 
fiable, even if the carcinoma is entirely re- 
moved. The facts that most carcinomas of 








































CASE REPORTS AND NEW DEVICES 


HYPERTROPHIC PYLORIC STENO- 
SIS IN THE ADULT 

WITH REPORT OF A CASE 
By ROBERT C PENDERGRASS, B.S., M.D., 
Americus, Georgia 

From the Wise, Smith, and Anderson Clinic 

Hypertrophic pyloric stenosis in the adult 
as a cause of gastric obstruction has only 
recently obtained noticeable clinical recog- 
nition. Maier (7) noted the condition at 
autopsy; Maylard (8) directed attention to 
the importance of congenital stenosis of the 
pylorus in adults ; more recent writers 
(2, 4, 10) have called attention to the sur- 
gical treatment, and Archer (1) and Mc- 
Clure (9) have lately contributed to knowl- 
edge of the roentgen aspects of the condi- 
tion. The small number of cases described 
by various authors indicates the relative in- 
frequency with which the condition is rec- 
ognized. 

PATHOLOGY 

The essential pathology' is a thickening 
of the musculature forming the pyloric 
sphincter, with resultant narrowing of the 
lumen. McClure (9) presents excellent il- 
lustrations of the gross and microscopic 
pathology'. 

ETIOLOGY 

The etiology' has not been definitely' de- 
termined. Among the theories advanced are 
the following: 

1. The persistence, through adult life, of 
a congenital hypertrophy of the pyloric mus- 
cle, insufficient to cause severe obstruction 
in infancy, but becoming aggravated in later 
years. Horton’s (6) observation of the rel- 
ative thickness of the pyloric muscle in the 
fifth and sixth months of fetal life is of 
interest. 

2. Pirie’s (11) theory is hyperadrenal- 


ism, resultant deficiency' in pancreatic secre- 
tion, with insufficient neutralization of gas- 
tric juices, consequent prolonged pydoric 
closure, and an eventual occurrence of py'- 
loric hypertrophy' and stenosis. Elman and 
Rowlette (5) suggest that gastric acidity' is 
regulated by the pylorus, rather than that 
acidity' regulates pydoric function. 

3. Hypertrophy due to persistent pyloro- 
spasm from nervousness or reflex causes 
(1, 9). 

SYMPTOMATOLOGY AKD DIAGNOSIS 

The presence of a pydoric obstruction is 
to be suspected in all patients who give a 
history' of epigastric pain relieved by vomit- 
ing long retained gastric contents. Among 
the conditions arising for differential con- 
sideration are: large esophageal diverticu- 
lum; malignancy or ulcer of the pydorus, 
with spasm ; gastric syphilis or neuro- 
syphilis with gastric crises; pydorospasm, 
without organic lesion ; gastric or duodenal 
polypi ; diverticulosis of the duodenum ; 
duodenal ileus; chronic cholecy'stitis, with 
or without stones; pressure obstruction 
from pancreatic or other extrinsic tumors, 
and psychic vomiting. 

Roentgenologic examination of the gas- 
trointestinal tract and gall bladder obvious- 
ly offers the best means of differentiating 
these various conditions. The chief roent- 
genologic findings (1) are essentially: 

1. A persistent and unchanging increase 

in the width of the pyloroduodenal interval, 

"due to an increase in extent of the pydoric 
• >> 
ring. 

2. The presence, in some cases, of asso- 
ciated spastic incisune several centimeters 
distant from the pydorus. 

o. Failure of antispasmodics and fluo- 
roscopic manipulation to alter the pyloric 
picture. 
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especially when there is no hyperthyroidism 
present, it seems to me that removal is a 
proper procedure to recommend. 

When we treat these cases of carcinoma by 
irradiation, we must remember that we are 
dealing with carcinoma. It has been my 
principle, in all treatment of carcinoma, to 
carry radiation to the limit of the normal tis- 
sue tolerance. If we do that, many more of 
our patients will recover than if we try' to give 
as little radiation as possible. I think often the 
failure in the treatment of carcinoma is due to 
too little radiation. 

Dr. R. H. Stevens (Detroit, Mich.) : I 
have not had much favorable experience in 
treating carcinoma of the thyroid. Practic- 
ally all the cases I have had recommended to 
me for treatment already had metastasized in 
the lung, so we have not been able to accom- 
plish very much. There is one case, however, 
which I would like to mention, a rather rare 
example, and on which I would like to have 
Dr. Fricke’s opinion. I have not been able 
to get very much information about it. 

A patient, about eighty y'ears of age, devel- 
oped a pathologic fracture of the clavicle. 
Upon roentgen examination, the appearance 
of the clavicle was found to be typical of a 
metastatic carcinoma. We also found similar 
lesions in the upper part of the humeTus and 
the upper part of the radius and in the dorsal 
spine. This patient was apparently in perfect 
health. We were unable to find any evidence 
of carcinoma of the prostate or the thyroid. 
He continued to develop a spastic paralysis 
of the limbs and finally died from the involve- 
ment of the spinal cord. 

At postmortem, we searched the thyroid 
very carefully, sectioning it, and were about 
to say it was perfectly healthy' and normal, 
when, deep in the thyroid, we came upon a 
small growth the size of a man’s thumb nail, 
which contained colloidal material. We exam- 
ined the involved bones and found deposits of 
the same colloidal material. All of the other 
organs were perfectly' healthy', there were no 
signs of carcinoma anywhere. There were no 
carcinoma cells found in the thyroid or bones. 


This has been described as "colloidal metas- 
tasis.” Roentgentherapy was ineffectual. 

I would like to ask whether you would 
classify that under the term "colloidal carci- 
noma,” or what explanation you might have 
for it. 

Dr. D. T. Quigley (Omaha, Neb.) : Most 
of the cases of adenomatous thyroid with 
which I have dealt have been rather young. 

I would like to ask Dr. Fricke if he considers 
it probable that these carcinomatous changes 
will develop in a thyroid adenoma in y'ounger 
women. Ought we to have the same fear of 
carcinoma developing in cases in which we see 
a good many adenomas ? 

Another ty'pe is rather common : the metas- 
tasizing tumor of the thyroid which, under the 
microscope, does not show carcinomatous 
change. In other words, it is a metastasizing 
adenoma of the thyroid which is classified by 
some pathologists as malignant and by others 
as non-malignant. 

Personally I believe any tumor which has 
metastasized is malignant, but I would like to 
know Dr. Fricke’s viewpoint. Would you, at 
Rochester, classify' that as malignant or has 
this point been taken into consideration? 

Dr. Fricke (closing) : Our pathologic data 
referred to were noted by r Dr. Broders and 
Dr. Bueermann. I wish we had them here to 
answer the questions. 

I think that, in Dr. Stevens’ case, metas- 
tasis had occurred from a carcinoma in an 
adenomatous thyroid. As I have mentioned, 
even pathologists differ on these sections. 
There are so many histologic pictures simulat- 
ing carcinoma that the problem is very' com- 
plex. 

Regarding the question of resecting ade- 
nomatous goiter from patients about twenty' 
years of age, of course carcinoma may occur 
in an adenoma at any age, but we are more 
apprehensive if patients are of the cancer age. 
The adenomas of persons forty years old or 
more would be the ones we should be the most 
anxious to resect. 
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FiJT- 1. Note the widened pyloroduodenal m- 
ter\al, hypertrophy of the prepjloric rugae, and 
the narrow barium stream through the pylorus 


sea and epigastric pain occurred during the 
Next four years. 

In 1930, about a year prior to roentgen- 
ray examination, the attacks of epigastric 
pmn and nausea became more severe and 
frequent. Vomiting usually relieved the 
P<iin. These attacks continued for about 
fhree months, then they abated in frequency 
and severity, following treatment of consti- 
pation and the use of alkalis. On June 26, 
1930, appendectomy was performed for an 
acute attack but the stomach was not ex- 
plored. In January, 1931, the attacks of 
epigastric pain returned with renewed \ igor 
and frequency, occurring as often as twice 
a week. There was some pain almost every 
night, but attacks might occur at any time 
within the 24 hours. About two weeks prior 
to examination, the writer saw the patient 
during one of these attacks Nausea was 
severe but vomiting difficult The pain was 
described as beginning under the left ribs 
anteriorly and migrating to the epigastrium. 
There was no palpable tumor, no rigidity, 
and no particular point of tenderne'-s The 
pulse was rapid and the temperature 9S° 
Fahrenheit Gastric la\ age with soda water 
Yielded orange 1 - eaten nine hour* previously. 
No food bad been taken after the oranges. 



Fig 2. Eight-hour gastric retention. 



Fig. 3 After gastro-enterostomy. Note that the 
pyloroduodenal intenal remains widened. 


The patient was relieved by the lavage. 
Roentgen examination of the gastrointesti- 
nal tract was made on Feb. 6, 1931. 

X-ray Examination . — The esophagus was 
normal. The stomach showed a wddo pvloro- 
duodenal interval, with hypertrophy of the 
ruga; just proximal to the pylorus, and a 
nine-hour retention of about 25 per cent of 
the meal. Hypermotility of the small bowel 
and a spastic type of colon, with no undue 
stasis, were noted. The gall bladder was 
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4. A narrow barium stream through the 
pylorus. 

It is difficult, and at times impossible, to 
differentiate scirrhous carcinoma of the py- 
lorus and a small ring ulcer with spasm from 
hypertrophic stenosis (1). The presence of 
an encircling adhesion about the pylorus 
may be a source of confusion. 

In the advanced cases, the retention of 
barium beyond a five- or six-hour period 
(dependent on the type of meal used) will 
usually occur. The degree will afford a 
rather good index of the amount of steno- 
sis, as will the extent of narrowing of the 
barium stream. 

An additional roentgen finding, as in the 
case reported below, may lead to a suspicion 
of pyloric hypertrophy. Just prior to the 
sphincter, it was noted that the gastric ruga; 
were rather plainly marked. It was felt that 
hypertrophy of the rugae might also be ac- 
companied by hypertrophy of the muscula- 
ture of the pylorus. Whether or not this 
observation is of any value will depend on 
its being noted in a large number of cases; 
at present it is merely a suggestion. 

Since the nature of the gastric contents 
may vary so much in disease and in health, 
gastric analysis offers no dependable diag- 
nostic aid in the presence of this lesion. 

Particularly in those cases believed to 
have their origin in a congenital hypertrophy 
of the pyloric musculature, the history of 
attacks of epigastric pain and vomiting over 
a period of years, reaching back into child- 
hood, is very important and suggestive. 

TREATMENT 

The treatment is surgical, the majority of 
writers advising pyloroplasty. Manual dila- 
tation of the sphincter may afford relief, but 
this is usually only temporary. Gastro-en- 
terostomy, which offers a solution, may Ire 
indicated. 

The question of dietary following the sur- 


gical procedures is best determined by die 
type of operation employed and the patient’s 
individual needs. 

CASE REPORT 

It is realized that the interval between the 
operation and this report (19 months) is 
rather short, but the nature of the existing 
pathology and the mechanical effect of the 
operation lead one to believe that relief will 
be permanent. The case is suspected of fall- 
ing in the category of persistent congenital 
lesions. 

A white woman, married, age 24 years, 
was referred for roentgen examination of 
the gastro-intestinal tract on Feb. 6, 1931, 
with a chief complaint of pain in the stom- 
ach, and vomiting. 

The family and marital history were ir- 
relevant. (Since this initial history-taking, 
the father has been found to have carcinoma 
of the prostate, with bone metastases.) 

At the age of six weeks, the patient was 
“poisoned on milk,” according to her moth- 
er, and suffered with severe attacks of colic 
and vomiting. These occurred at irregular 
intervals until the age of 12, when they 
subsided to some extent. 

Childhood diseases included diphtheria 
and scarlet fever at 4 years, pneumonia at 6, 
and chicken pox and measles at 12. 

The patient’s health was better during the 
period from 12 to 18 years. There were 
only occasional attacks of indigestion, mani- 
fested by abdominal pain and vomiting. 
She was always thin and had never showed 
any marked gain in weight. While she was 
at boarding school, between the ages of 18 
and 20, her health was good and there was 
only one severe attack of abdominal pain, 
but this was marked by prolonged vomiting. 

In 1926, at the age of 19, she married. 

At the time of examination there had been 
no pregnancies. Occasional attacks of nau- 
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USEFUL PROCEDURES IN 
RADIOLOGIC PRACTICE 

By THOMAS P. LOUGHERY, M.D., and 
WILLIAM R. STECHER, M.D. 

Radiological Department of the Germantown 
Hospital, Philadelphia 

Abstract. — Many diagnostic and ther- 
apeutic radiologic procedures, unquestion- 
ably definite improvements over the current 
routine technic, are not reported on account 
of their apparent elementary simplicity. We 
offer a few suggestions which may prove of 
sen-ice and stimulate others to contribute 
helpful suggestions. 

(1) In lieu of the customary sheet lead, 
employed in shielding one-half of the film 
holder during a roentgenographic exposure, 
one may place sheet lead (7 in. X 17 in.), 
of identical thickness (3/32 in.), between 
hvo pieces of relatively thin veneered wood, 
fastened together, preferably with short 
rivets. The arrangement possesses the fol- 
lowing advantages: (a) A straight edge 
rvhich gives the completed film a clean-cut 
appearance; (b) a shielding for the patient, 
when one is employing the four-port tech- 
ie of deep roentgentherapv (since the lead 
■s insulated by the apposing wooden sur- 
faces, troublesome static discharge is entire- 
ly eliminated) ; (c) neatness of appearance. 

(2) Occasionally a complete set of 
dental films is discarded because they are 
lacking in density and contrast, or the re- 
verse. To obviate this, the duplicate dental 
films are separate!}- mounted upon two 


dental film hangers, one set being developed 
one minute longer and the other set one 
minute less than the standard developing 
time. Obviously, one set of films will be 
slightly lighter and the other slightly darker 
than if the standard developing time had 
been used. One of the sets is almost cer- 
tain to meet with approval. 

(3) In using radiographic cones, cylin- 
ders, and diaphragms, the radiographer does 
not always take into consideration that it is 
not merely the diameter of the cone that in- 
creases the quality of the roentgenogram, 
but, rather, the size of the port of entry of 
the primary beam. A dental cone will pre- 
sent its maximum effect only when it is 
positioned as close to the object as is feas- 
ible. The more relatively distant the skin- 
target distance, the larger will be the ex- 
posed area, and consequently the larger will 
be the port of entry. If the distance from 
the target to the film is such that the size 
of the port of entry is 5 in. in diameter, the 
small dental cone will be of no more value 
from the standpoint of increasing the con- 
trast of the film than would he a larger cone 
with a diameter at the open end of 5 in. in 
direct contact with the part. A flexible rule 
for the operator in the employment of radi- 
ographic cones is as follows: The smaller 
the exposed area, equivalent to the port of 
entry, the greater is the resulting contrast, 
provided this restriction is effected by the 
cone. However, when employing cones at 
variable distances, particularly when exceed- 
ing 25-in. film-target distance, it is often 
problematical whether or not the primary 
beam is effectively utilized, and, also, 
whether the film is being properly covered 
by the x-radiation. This uncertainty is ex- 
perienced particularly when the filter is one 
or two millimeters of aluminum, the en- 
deavor being to minimize the possibility of 
radiodermatitis as a result of excessive ex- 
posure, hv filtering out the deleterious and 
undesirable soft x-radiation. Furthermore, 
it is deemed advisable never to make ex- 
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seen to be normal by oral cholecystography. 
There was no evidence of pulmonary pa- 
thology. 

It was thought that the gastric retention 
was functional and due to a pylorospasm. 
The former appendectomy and the normal 
appearance of the gall bladder on the chole- 
cystogram practically eliminated these two 
organs as sources of reflex spasm. 

Gastric Analysis. — Feb. 9, 1931. Total 
acidity 47 ; free hydrochloric acid 39.5. 

Blood Wassermann and Kahn tests were 
negative, as was the urinalysis. Basal me- 
tabolic rate, — 12. 

The patient was placed on medical treat- 
ment, including belladonna in ascending 
doses, and a smooth and liquid diet. During 
the following two months, the constipation 
was somewhat relieved, but the attacks of 
epigastric pain persisted, although less in 
severity and frequency. Substitution of full 
liquid diet for the low-residue diet failed to 
prevent the attacks. 

At the end of the two months, roentgen 
examination was repeated. The findings 
were essentially the same, with about 20 per 
cent gastric retention at eight hours. The 
appearance of the pylorus was unaltered. 
Atropine (1/75 gr. hypodermically) failed 
to affect the pyloric findings or to decrease 
materially the gastric retention. In view of 
the absence of a demonstrable ulcer, the ap- 
pearance of the pylorus, the gastric retention, 
and the long history of colic and vomiting, 
pyloric muscle hypertrophy was suspected 
and exploration advised. The second con- 
sideration was encircling pyloric adhesions. 

On April 24, 1931, operation disclosed 
marked thickening of the pyloric muscle, 
with narrowing of the lumen. There was no 
evidence of ulcer or neoplasm. There were 
a few adhesions about the second portion of 
the duodenum, judged insufficient to cause 
obstruction. Posterior gastro-enterostomy 
was performed and recover}' was uneventful. 

In August, 1931, there was some pain 


over the left abdomen, with nausea and 
vomiting, gaseous distention, and tenderness 
over the descending colon. This was re- 
lieved by medical treatment. There have 
been no further attacks of nausea, vomiting, 
or epigastric pain. The general health is 
good. 

Roentgen examination on J an. 12, 1932, 
disclosed a normally functioning gastro- 
enterostomy, with the stomach empty in 
about three-and-a-half-hours, but the ap- 
pearance of the pylorus remained unchanged. 

In November, 1932, the patient gave birth 
to a child, successfully going through a low 
forceps deliver}'. The infant weighed 9.5 
pounds. 


SUMMARY 

1. Attention is called to the clinical sig- 
nificance of hypertrophic stenosis of the py- 
lorus in adults. 

2. The pathology, etiology, symptoma- 
tology, diagnosis, and treatment are briefly 
reviewed, with special reference to the 
roentgen findings. 

3. A case is reported showing the clini- 
cal features, roentgen findings, and surgi- 
cal pathology of hypertrophic stenosis of the 
pylorus, with operative relief of symptoms. 
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from the outer aspect of the hip to be exam- 
ined. This is comparable to the Costes’ 
position. 

(8) In suspected fracture of the nasal 
bone, a lateral view of the region is made 
by placing a regular or large size dental film 
in direct apposition to the outer side of the 
nasal bone region, and focusing the dental 
cone in a directly transverse line from the op- 
posite side. This eliminates the undesirable 
magnified distortion present in the routine 
lateral projections of this region, due to the 
great distance of the film from the nasal 
bone. 

(9) There are sundry uses for dental 
films other than in roentgenography of the 
teeth, such as their application in taking lat- 
eral views of the phalanges. The dental 
packet is deftly inserted between the phalanx 
to be examined and the adjacent one, focus- 
ing the x-ray tube upon the outer side of 
the former. Anteroposterior views of these 
digits are also made upon dental films. 
Special limiting views of the carpal bones 
upon dental films, in suspected pathologic 
conditions, are excellent for demonstrating 
minute detail. In this respect, however, a 
word of warning will not go amiss: never 
radiograph any small confined area without 
initially taking a larger view of the region 
in question, in order to make certain 
whether or not other fractures or, possibly, 
pathologic conditions, exist, of which the 
patient does not complain. These unsus- 
pected conditions may be completely over- 
looked if they are not included in the larger 
field of examination. 

(10) The use of the shock-proof dental 
unit in conjunction with the Altscbul technic 
offers an ingenious method of. radiograph- 
ing the temporo-mandibular articulation. In 
this examination, the patient lies in the true 
lateral decubitus, with the temporo-man- 
dibular joint positioned in the center of an 
8 X 19 cassette. The dental cone is posi- 
tioned close over the base of the coronoid 
process of the opposite side, which enables 


one to haze out, as it were, the detail of the 
normal side by the phenomenon of magni- 
fied distortion. The central beam is then 
directed toward the temporo-mandibular 
articulation under observation, tilting the 
cone 25° caudocranially and 20° fronto- 
occipitally. 

(11) An unusual longitudinal view of 
the patella is procured by flexing the af- 
fected knee as acutely as possible, with the 
patient himself holding an 8X10 cassette 
in position upon the anterior surface of the 
distal end of the femur just beyond the in- 
ferior border of the patella. The central 
ray of the shock-proof or other unit is pro- 
jected cephalad and dorsad, toward the cen- 
tral portion of the film. It is to be noted 
that the less the degree of flexion obtained, 
the greater the film-target distance. This 
projection presents an admirable view of 
the anterior and posterior surfaces of the 


patella, in a longitudinal perspective, not 
demonstrable by any other method. 

(12) Mastoid tip projections are more 
readily taken by the dental unit than by the 
routine technic. While the patient sits in 
the dental chair the cone can be positioned 
dexterously. 

(13) It undoubtedly lias been the ex- 
perience of all who employ the oral method 


' , ill LllC 

administration of the dye, the patient ex- 
periences an untoward reaction, manifesting 
itself in a pronounced diarrhea. This,’ of 
course, renders the test valueless, inasmuch 
as the dye is insufficiently absorbed, during 
its hurried passage through the alimentary 
tract, to visualize a normallv functioning 
gall bladder. Not only is this an undesir- 
able reaction from the patient’s standpoint 
]m \ lf hc JS inadvertently not questioned 
and docs not volunteer information, the 
diarrhea may be unknown and an entirely 
misleading diagnosis of non-functioning gall 
iladder may be made, and unwarranted 
operative procedure may be instituted This 
idiosyncrasy to the gall-bladder dye can he 
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posures of the head without the insertion 
of at least 1 mm. of aluminum as a filter. 
That this procedure is extremely important 
from a medico-legal standpoint is incontro- 
vertible ; but the inherent disadvantages of 
cutting off the localizing cone of light when 
the aluminum filter is in position often 
tempt the operator to omit the filter, thereby 
entailing the risk of omitting it in routine 
roentgenography. It must be conceded that 
one is unable to differentiate a film taken 
with 1 mm. A1 from one taken without a 
filter. 

(4) Since a single thickness of ordinary' 
sheet window glass has the same approxi- 
mate absorption coefficient and relatively' 
equivalent filtration value as 1 mm. of alu- 
minum, it is patent that this can profitably 
be employed in lieu of the aluminum filter, 
permitting of filament illumination for 
focusing and localizing purposes. If the 
equivalent filtration value of 2 mm. of alu- 
minum is desired,' two thicknesses of ordi- 
nary' window glass ate employed. An added 
convenience which enables one to obtain the 
exact center of the primary beam is a small 
round piece of black paper pasted in the 
exact center of the glass filter. This pro- 
cedure outlines the field of radiation with a 
central unilluminated area which corre- 
sponds, for practical purposes, to the center 
of the primary' beam, which can then accord- 
ingly be directed to the desired position. 
This procedure is helped considerably by 
slightly darkening the radiographic room. 
The glass filter should be of sufficiently small 
size to permit of a slight amount of play 
when in position. It is desirable to further 
reinforce all sides of the filter with thin 
strips of adhesive plaster along the edges, a 
safeguard which will aid in preventing the 
inopportune breaking of the glass filter. 

(5) It is true that the average tech- 
nician uses a cone of much larger diameter 
than is necessary' to cover the desired area, 
thus defeating the very purpose of the cone. 
By utilizing the beam of light, this error 


' is corrected by merely viewing the actual 
area covered by the cone and then substitut- 
ing a cone of proper size. In stereoradi- 
ography, the cone of light is a useful ad- 
junct in the determination of the proper tilt 
of the cone. Again, this is also desirable in 
radiography of the chest, the infrequently 
used and neglected cone being an important 
factor in increasing the contrast of the film. 

(6) Many difficult angles and unusual 
views in roentgenography often can be ob- 
tained only by the judicious use of a shock- 
proof dental unit, either oil-immersed or of 
another type of insulation. The extremely 
fine focus of a dental x-ray tube lends itself 
admirably to the obtaining of the maximum 
in minute detail such as is wellnigh manda- 
tory for the proper interpretation of patho- 
logic bony structure. An extraordinary' view 
of the head of the humerus, acromion pro- 
cess, and outer end of the clavicle is ob- 
tained by focusing the dental cone directly 
cephalad in the axillary' pit, with the cassette 
resting upon the shoulder, supported by the 
patient’s other arm. Frequently, fractures 
not to be detected in the ordinary projec- 
tions, especially in the region of the anatom- 
ical neck of the humerus, were readily dis- 
closed by this method. 

(7) True lateral projections of frac- 
tures about the bead and neck of the femur 
are obtained with the aid of a shock-proof 
dental unit. This is accomplished by plac- 
ing the patient in Arcelin’s position, i.c., 
the dorsal decubitus with the thigh flexed 
90° upon the normal hip. The film is then 
placed on the outer border of the hip to be 
examined, and held securely' in position, 
either by' the patient or a sand bag. The 
dental cone is focused laterad and slightly 
cephalad on the medial aspect of the affected 
hip, and the exposure made. 

Another excellent lateral view of the hip 
is procured by reversing the above proce- 
dure. The cassette is pushed cephalad, be- 
tween the thighs, into the perineum, with 
the dental cone focused caudad and tnesiad. 
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white, with large black figures, “1” mean- 
ing “1 mm. of aluminum,” ct cetera. The 
tabs are marked on both sides so that, irre- 
spective of which side of the filter is inserted 
in position, the number designating the fil- 
tration faces the observer. An identical 
procedure is followed for the copper filters 
with the exception that tire tabs are painted 
red, with large white figures, such as 
for 0.5 nrnr. of copper, “)4” for 0.25 mm. 
of copper, ct cetera. The tabs are fastened 
upon the filters in such a manner that, when 
two or more filters are employed concur- 
rently. they are so spaced as to permit all 
the numbers being read. The total com- 
bined filtration value can be readily deter- 
mined. For example: red tabs marked 
“Yi” and “ J4” and white tabs marked “1” 
and “2.” indicate a total of .75 mm. of 
copper plus 3 mm. of aluminum filtration. 

(17) Much annoyance can be avoided if 
the outlines of areas of irradiation are ini- 
tially painted on the skin with a semi-per- 
manent stain of the following composition: 
Equal parts of an aqueous sol. of gentian 
violet and a 50 per cent sol. of silver nitrate 
mixed together. The gentian violet readily 
stains the skin at the first application, to 
properly delimit the fields. As the treat- 
ment progresses, the gentian violet stain be- 
comes fainter and eventually completely 
wears off. However, the silver nitrate 
stain has penetrated the epidermis and is 
discolored, due to the action of the light 
upon it, and thus the areas are well de- 
fined even after the lapse of considerable 
time. This procedure has been found far 
more valuable and effective than any other 
single stain, including mcrcurochrome and 
methyl violet. 

(18) Probably the most nervous and 
apprehensive patients are those cases of hy- 
perthyroidism undergoing x-radiation of 
the thyroid gland. This excitability is espe- 
cially marked and aggravated when the face 
is covered with the protective leaded rubber 
sheet, and particularly so at the first seance. 


Unquestionably, much of the unwarranted 
fear could be allayed if the patient were per- 
mitted to observe the proceedings. This is 
effected by placing an ordinary protective 
face mask equipped with leaded glass lenses, 
such as is commonly employed by the roent- 
genologist in fluoroscopy, upon the face of 
the patient, and adjusting the leaded rubber 
extending below the chin to suit. 

(19) The roentgentherapy of many be- 
nign and malignant skin lesions, especially 
basal-cell carcinomas about the face, can be 
greatly facilitated by the following device, 
designated to make two pieces of protective 
material serve for an unlimited number of 
treatments. The ordinary protective sheet 
lead or leaded rubber is cat to conform to a 
10X15 cm. size. Then, upon this rec- 
tangle, two rows of apertures of increasing 
diameter are made, spaced 1.5 cm. apart for 
the smaller openings and 2.5 cm. for the 
larger apertures. Their shapes will be 
noted later. In a separate piece of sheet 
lead or leaded rubber, 15 X 15 cm., a cen- 
trally placed circular opening is cut, in 
diameter slightly larger than the greatest 
diameter of the largest graded opening in 
the first piece and yet sufficiently small to 
permit the second piece to cover the adjacent 
openings when the second piece is placed 
over the first. In practice, the aperture of 
a size to sufficiently expose the lesion, inclu- 
sive of a slight margin of surrounding 
healthy tissue, is chosen by fitting the grad- 
ated openings over the lesion until the 
opening of proper size is determined. Then 
the aperture in the second piece of sheet 
lead or leaded rubber is placed over this 
opening, completely protecting the adjacent 
skin from x-radiation by covering the un- 
desired openings. In the first piece, various 
shapes and sizes of openings, such as ellip- 
tical, comma-shaped, etc., arc profitably 
made for the treatment of irregularly shaped 
areas. Bv properly combining the above 
shapes and sizes, lesions of any description 
can be successfully dealt with. * In addition. 
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entirely eliminated by the simultaneous in- 
gestion of from one to four fluid drachms 
of tincture opii camphoratre, ivith the re- 
peated cholecystographic medium. 

(14) The fact that motion, both physi- 
ological and involuntary, and accidental or 
voluntary, plays such an important role in 
the final quality of a film, emphasizes the 
increasing necessity for higher capacity 
equipment and added technical skill. One 
may acquire ability to judge accurately how 
long the patient or part can remain or be 
maintained motionless; to so change the 
physical factors involved as to secure radi- 
ographs of the highest quality in the allow- 
able exposure time and to effectively im- 
mobilize the part. The inherent difficulty 
of eliminating the involuntary motion 
caused by respiration is unquestionably'' tire 
most persistent cause of improper visualiza- 
tion in cholelithiasis. The customary in- 
structions cursorily given the patient — to 
take a deep breath and hold it — are too fre- 
quently misunderstood, the patient slowly 
exhaling during the exposure, and causing 
slight motion of the diaphragm and viscera, 
with consequent blurring and indistinct 
visualization of the gallstones or gall blad- 
der. When dealing with patients who do 
not understand the language spoken, one 
should employ the following technic. A 
temporary' state of apnea is created in the 
patient, immediately' before the exposure is 
to be made, by telling him to take a dozen 
or more deep breaths, after which a nose- 
pincher device, such as is commonly' em- 
ployed in basal metabolic rate estimations, 
is used as an added precaution. He is then 
told to keep the lips tightly' closed, where- 
upon the exposure is made. This procedure 
eliminates all breathing, conscious or uncon- 
scious. It is wellnigh impossible for an ap- 
prehensive or unintelligent person to hold 
his breath upon merely being told to do so, 
without supplementary' precautions having 
been taken. 

This same procedure is practised in serial- 


ography of the stomach, with the patient 
pinching his own nose with his hand, in lieu 
of the mechanical contrivance. This pro- 
cedure, when once routinely established, is 
well worth the added time necessary for its 
proper performance. 

(15) There are many conveniences and 
various time-saving devices in the realm of 
radiotherapy, such as the routine use of a 
synergistic combination of a mild hypnotic 
and a sedative. This is an invaluable pro- 
phylactic procedure in allaying much of the 
nausea and vomiting, lassitude and depres- 
sion, familiarly' encountered in radiotherapy, 
and especially marked in deep roentgen- 
therapy'. A capsule consisting of one grain 
of phenobarbital and ten grains of sodium 
bromide, administered one hour before irra- 
diating the patient, is quite effective. Post- 
irradiation therapy consists of further neu- 
tralization of the untoward effects by the 
expeditious use of four drachms of glucose 
and one drachm of an alkali, either sodium 
bicarbonate or, preferably, calcium gluco- 
nate, in a glassful of orange juice as an ex- 
cipient. It is to be stressed that the bene- 
ficial effects depend upon the immediate in- 
gestion of the mixture after irradiation, not 
allowing the patient to procrastinate until 
the untoward effects make their appearance; 
after they do, this procedure is much less 
efficacious. 

(16) The unpardonable sin in roentgen- 
therapy is the neglectful omission of a filter. 

It is an excellent rule to train the assisting 
technician always to recheck the amount of 
filtration, prior to irradiating the patient. 
After the completion of a treatment, always 
replace the maximum amount of filtration 
in position. Further precaution which may' 
be taken to prevent omission of a filter is to 
so modify the filters that they are readily 
visible from the control room. This may 
be done by riveting or soldering an alu- 
minum or copper tab to the respective filters, 
the tab to be freely movable, f.c., hinged. 
The tab on the aluminum filter is painted 
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By neglecting to use radium in its appro- 
priate fields, one often does not simply turn 
to surgery as a suitable and equally effec- 
tive alternative, but does actual!}' condemn 
patients to unnecessary suffering, invalid- 
ism, and even to death, who might have 
been saved by the more effective remedy. 

Howard A. Kelly, A.B., M.D., 
F.A.C.S., LL.D. 


THE AMERICAN CONGRESS OF 
RADIOLOGY 

EDITORIAL BY TIIE PRESIDENT OF THE 
COXGRESS 

The first American Congress of Radiology 
will be held at Chicago, September 25 to 30, 
1933, at a time when the Century of Prog- 
ress Exposition shall be at its best. There 
seems to be some lack of complete under- 
standing on the part of a few members of 
the Radiological Society of North America 
and other societies directly interested as to 
the real purpose of this Congress. It will 
be an entirely new venture for American 
radiologists, but with every promise of com- 
plete success, and a few words by way of 
explanation seem fitting for the benefit of 
those who do not yet realize the real aims 
and objects. 

The idea had its inception in the minds of 
a few radiologists soon after the first an- 
nouncements were made that a Century of 
Progress Exposition was to he held in Chi- 
cago in 1933. These men believed that the 


interests of radiolog}' as a medical specialty 
could be advanced by holding a combined 
meeting of all of our American radiological 
bodies as a unit in conjunction with the Ex- 
position. The four national societies, name- 
ly, the Radiological Societ}' of North Amer- 
ica, the American Roentgen Ray Society, 
the American College of Radiology, and the 
American Radium Society, appointed rep- 
resentatives to formulate plans for such a 
Congress. These four societies are, there- 
fore, tlie sponsors for the Congress, and all 
radiological societies of North and South 
America will receive invitations for their 
members to attend. 

The organization of the Congress is vest- 
ed in an Executive Council composed of 
Benjamin H. Orndoff, M.D., Chairman; 
Edward L. Jenkinson, M.D., Secretary; 
Henry Schmitz, M.D., Treasurer; James T. 
Case, M.D., Maximilian J. Hubeny, M.D., 
Byron H. Jackson, M.D., B. R. Kirklin, 
M.D.. Leon J. Menville, M.D., Lawrence 
Reynolds, M.D., John T. Murphy, M.D., 
George E. Pfahler, M.D., and Albert Soi- 
land, M.D. The Council elected Henry K. 
Pancoast, M.D., as President of the Congress 
and appointed as Vice-presidents the four 
Presidents of the sponsoring societies — By- 
ron H. Jackson, M.D., John T. Murphy, 
M.D., Albert Soiland, M.D., and Rollin H. 
Stevens, M.D. These men will preside at 
appropriate sessions. 

Only members of {he Council will act as 
chairmen of the ten standing committees. 
Every effort has been made to ensure fair 
representation. For example, the editors of 
the two journals will serve as co-chairmen 
of the Committee on Publication, and Dr. 
Pfahler. Chairman of the Committee on 
Scientific Program, will have as his co- 
workers the secretaries of the purely scicn- 
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ttiese shields may be valuable in the local- 
ization of the lesion, when employing' 
Doane’s bipolar method of electrocoagula- 
tion. This method can be used either prior 
to, or without, coincident x-radiation. The 
shield acts as the indifferent electrode, and 
the active electrode, the coagulating needle, 
is placed within this area; after electro- 


coagulating the lesion, further x-radiation 
may be instituted without disturbing the 
lead shield over the area being treated. 

Jn conclusion, it is our purpose in this 
presentation of radiologic “shop notes,” to 
advance radiological technic. We do not 
uish to assume credit for the original)!}’ of 
all of the procedures herein offered. 



The late Joux F. Herrick, SI.D. 

J. F. HERRICK, M.D., SUMMONED BY 
DEATH 

Dr. J. F. Herrick, 69 years old, promi- 
nent radiologist, died after a long illness 
(lymphatic leukemia) on February 23, at 
St. Joseph's Hospital, Ottumwa, Iowa. 

We all remember John Herrick as a pio- 
neer radiologist, and one of the first to help 
organize the Western Roentgen Society, 
now known as the Radiological Society of 
North America. His interest in this Society’ 
was strong and continuous: he was ever 
ready to help in its progress and advance- 
ment. When the occasion demanded it he 
did not mince words in expressing approval 
or disapproval when he drought such a 
course was for the Society’s good. He held 


various offices of trust in the Radiological 
Society in the most efficient, courageous, and 
impartial manner. 

His many contributions to the science of 
radiology’ are too numerous to mention, but 
suffice it to say that the radiological profes- 
sion of this country looked upon the contri- 
butions of John Herrick as being represen- 
tative of the modern progress of radiology 
— illuminating, interesting, and educational. 

John Herrick's activities were numerous. 
Besides enjoying a large, lucrative practice 
in radiolog}’, he found time to engage in 
many civic enterprises, being looked upon 
by the people of his town as a leader upon 
whom they could depend. He was a devout 
man. He was close to his church. On Feb- 
ruary 4, when at High Mass in the chapel 
of St. Joseph’s Hospital, where he died, he 
received a special blessing, communicated 
over the new direct system which has been 
set up from the Vatican City for the Ameri- 
can continent. 

He held a splendid war record, serving 
overseas for a long period as Major con- 
nected with Base Hospital No. 32 of In- 
dianapolis, Indiana. 

The members of organized radiolog}’ will 
miss their friend and co-worker John Her- 
rick. The annual meetings of this Society 
will never be the same with him absent. He 
will be missed by all, particularly by tire 
younger members of the profession v. hom 
he was always ready to encourage and help. 
We shall treasure his memory as one of our 
most precious recollections. 


EDITORIAL 


Leon J. Menviux, M.D. . • • Editor 
Bunoy Allen, M.D. . . Associate Editor 


Contents of RADIOLOGY copyrighted by the 
Radiological Society of North America. 


By neglecting to use radium in its appro- 
priate fields, one often does not simply turn 
to surgery as a suitable and equally effec- 
tive alternative, but does actually condemn 
patients to unnecessary suffering, invalid- 
ism, and even to death, who might have 
been saved by the more effective remedy. 
Howard A. Kelly, A.B., M.D., 
F.A.C.S., LL.D. 


THE AMERICAN CONGRESS OF 
RADIOLOGY 

EDITORIAL BY THE PRESIDENT OF THE 
CONGRESS 

The first American Congressof Radiology 
will be held at Chicago, September 25 to 30, 
1933, at a time when the Century of Prog- 
ress Exposition shall be at its best. There 
seems to be some lack of complete under- 
standing on the part of a few members of 
the Radiological Society of North America 
and other societies directly interested as to 
the real purpose of this Congress. It will 
be an entirely new venture for American 
radiologists, but with even- promise of com- 
plete success, and a few words by way of 
explanation seem fitting for the benefit of 
those who do not yet realize the real aims 
and objects. 

1 he idea had its inception in the minds of 
a few radiologists soon after the first an- 
nouncements were made that a Century of 
Progress Exposition was to be held in Chi- 
cago in 1933. These men believed that the 


interests of radiology r as a medical specialty 
could be advanced by holding a combined 
meeting of all of our American radiological 
bodies as a unit in conjunction with tire Ex- 
position. The four national societies, name- 
ly, the Radiological Society' of North Amer- 
ica, the American Roentgen Ray Society, 
the American College of Radiology', and the 
American Radium Society, appointed rep- 
resentatives to formulate plans for snch a 
Congress. These four societies are, there- 
fore, the sponsors for the Congress, and all 
radiological societies of North and South 
America will receive invitations for their 
members to attend. 

The organization of the Congress is vest- 
ed in an Executive Council composed of 
Benjamin H. Omdoff, M.D., Chairman; 
Edward L. Jenldnson, M.D., Secretary; 
Henry Schmitz, M.D., Treasurer; James T. 
Case, M.D., Maximilian J. Hubeny, M.D., 
Byron IT. Jackson, M.D., B. R. ICirklin, 
M.D., Leon J. Menville, M.D., Lawrence 
Reynolds, M.D., John T. Murphy', M.D., 
George E. Pfahler, M.D., and Albert Soi- 
land, M.D. The Council elected Henry K. 
Pancoast, M.D., as President of the Congress 
and appointed as Vice-presidents the four 
Presidents of the sponsoring societies — By- 
ron IT. Jackson, M.D., John T. Murphy, 
M.D.. Albert Soiland, M.D., and Rollin IT. 
Steven s, M.D. These men will preside at 
appropriate sessions. 

Only members of the Council will act as 
chairmen of the ten standing committees. 
Every effort has been made to ensure fair 
representation. For example, the editors of 
tlie two journals will serve as co-chairmen 
of the Committee on Publication, and Dr. 
Pfahler. Chairman of the Committee on 
Scientific Program, will have as his co- 
workers the secretaries of the purely scien- 
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tific societies and the president or president- 
elect of each of the societies whose duty it 
would be to work out the program for his 
respective society. The chairman of this im- 
portant committee is ready to request volun- 
teers on the scientific program. 

The scientific sessions of the Congress 
will be held in the Palmer House, Chicago, 
September 25 to 30, 1933. The scientific 
and commercial exhibits will be conveniently 
located in the same hotel. 

It is planned to hold only morning ses- 
sions with two sections, one on diagnosis 
and one on therapy, except that on the first 
morning there will be but one combined ses- 
sion. Probably two evenings will be devoted 
to the Convocation of the Radiological So- 
ciety and awards, conducted by the officers 
of tire Society, the Janeway Lecture under 
the auspices of the American Radium So- 
ciety, the Caldwell Lecture under the pat- 
ronage of the American Roentgen Ray So- 
ciety, and the Convocation of the American 
College of Radiology. / Two of these events 
will be held on each of tire two evenings. In 
this way ample opportunity will be provided 
for all members and guests to visit the Ex- 
position during the afternoons and the re- 
maining evenings. These will indeed be op- 
portunities of a lifetime. 

The permanent headquarters and business 
office of the Executive Council and Admin- 
istration are at 2561 North Clark Street, 
Chicago, to which any inquiries may be di- 
rected. 

This Congress is designated as a meeting 
wholly in the interests of radiology as a 
specialty in medicine, in its relations with 
other branches of this profession and the 
science of physics, as a means of collective 
research, and as an exceptional opportunity 
to create in the public mind a proper atti- 
tude towards a specialty which has for its 
object the benefit of humanity. It is spon- 
sored by four great Societies, each of which 
has had and will continue to have a worthy 
purpose in its existence, but has realized the 


wisdom of working together for a common 
interest. 

Henry K. Paxcoast, M.D. 
President of Congress. 


AMERICAN CONGRESS OF 
RADIOLOGY 

COMMITTEE OX SCIENTIFIC PROGRAM 

On January 28, 1933, a meeting of the 
Scientific Program Committee was held in 
Philadelphia at which die following were 
present: 

Henry K. Pancoast, M.D., Eugene Pen- 
dergrass, M.D., John T. Murphy, M.D., By- 
ron H. Jackson, M.D., Leopold Jaches, 
M.D., William A. Evans, M.D., and George 
E. Pf abler, M.D. 

It was decided that we should hold two 
evening sessions. 

It was decided to hold no banquet and no 
dance. This was done for the sake of econ- 
omy of time, money, and energy. 

The first evening session shall be on Wed- 
nesday, Sept. 27, at S:30 p.m. sharp, at 
which time there will be a convocation of 
the American College of Radiology, and a 
brief address by the President. It will be 
conducted by the officers of the American 
College of Radiolog}', who will, in turn, in- 
troduce the officers of the American Roent- 
gen Ray Society, who will officiate at the 
Caldwell Lecture. 

On Friday, Sept. 29, at 8:30 p.m., there 
will be a convocation of the Radiological 
Society of North America, and an award 
of medals and honors, conducted by the of- 
ficers of the Radiological Society of North 
America, who will, in turn, introduce the 
officers of the American Radium Society for 
the special purpose of conducting the Jane- 
way Lecture by Professor James Ewing. 

It was decided to request Dr. Orndoft, 
Chairman of the Executive Council, to in- 
troduce the speakers at the opening session 
of the Congress, until Dr. Pancoast, the 
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President of the organization, has been in- 
troduced, after which he will conduct the 
proceedings. 

It was decided to divide the scientific ses- 
sions into three approximately equal divi- 
sions, and request the officers of the Ameri- 
can Roentgen Ray Society, the Radiological 
Society of North America, and tire Ameri- 
can Radium Society to conduct the scientific 
sessions. At the evening sessions. Dr. Pan- 
coast shall introduce tire President and offi- 
cers of the Societies who open the meeting. 

It was decided to omit all discussion. This 
will permit some additional papers, and, we 
believe, permit us to run the meeting more 
definitely on schedule. This will of necessity 
eliminate the names of men who previously 
have been listed for discussion, and who for 
the most part are not members of the ra- 
diological societies, and will permit those 
who are members, and who were scheduled 
for discussions, to prepare papers. 

It was decided to request many of tire 
speakers to abstract their papers to five or 
ten minutes, and some of them to permit 
their papers to be read by title. 

It was ordered that every author must 
submit his paper to the Secretary at the time 
of presentation so that it can properly be 
published in one of the two Journals, and, 
in order that this be understood, a notice to 
this effect shall be sent from the Executive 
Secretary’s office after the program is com- 
pleted to each author or participant. This 
will permit us to omit the cost of stenogra- 
phers. A stenographer will be needed only 
for the executive sessions of the various So- 
cieties. which executive sessions will be ar- 
ranged for, and the expense thereof borne 
directly by the Societies. 

It is requested that the Editors of the two 
Journals give some notice to this meeting 
in cver) r issue of the journals until the time 
of the Congress. In the next issue of these 
Journals, it is hoped that the request for vol- 
unteers for the program will be published. 
For the subsequent issue, it is requested that 


Dr. Pancoast, President of the Congress, 
write a brief statement of the aim and rea- 
sons for the Congress. In the succeeding is- 
sue, it is likely that we will be able to publish 
the preliminary program. 

The entire program was then reviewed to 
date, and rearranged on the basis of omit- 
ting discussions, and some additional men 
named, who are to be specially invited. 

G. E. Pfahler, M.D., Chairman. 


ANNOUNCEMENTS 


CLEVELAND RADIOLOGICAL 
SOCIETY 

R. J. May, M.D., is President of the 
Cleveland Radiological Society and M. A. 
Thomas, M.D., is Secretary-Treasurer. 
The meetings are held on the fourth Mon- 
day of each month at the Cleveland Cham- 
ber of Commerce at 6:30 p.m., from Octo- 
ber to April, inclusive. 


FLORIDA RADIOLOGICAL SOCIETY 

W. McL. Shaw, M.D., of Jacksonville, 
Florida, Secretary-Treasurer of the Florida 
Radiological Society, wishes the publication 
of notice to the effect that the next meeting 
of that Society will be held in Hollywood, 
Florida, on May 1. 


MINNESOTA RADIOLOGICAL 
SOCIETY 

The Winter Meeting of the Minnesota 
Radiological Society- was held at the Nicol- 
let Hotel, in Minneapolis, on Saturday, Feb- 
ruary 18, 1933, at 2:00 r. M. The follow- 
ing program was presented: 

1. Pre-operative Diagnosis of Malig- 
nancy of the Liver with Thorotrast. 
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Lester G. Ericksen, M.D., Minne- 
apolis. 

“• The Physical Basis of Chest Radiog- 
raphy (Work of R. G. Wilsey) and 
the Ruggles Cine-cardiographic Film. 
Robert G. Morrison, Minneapolis. 

3. A Simplified Technic for Roentgenog- 
raphy of the Optic Canals. John D. 
Camp, M.D., and Cesare Gianturco, 
M.D., Rochester. 

4. Atypical Findings in Bone Lesions. 
Charles G. Sutherland, M.D., 
Rochester. 

5. Roentgenologic Study of Bone 
Changes Accompanying Neurofibroma 
of the Spinal Cord and Associated 
Nerves. John D. Camp, M.D., Roch- 
ester. Discussion by W. A. O’Brien, 
M.D., Minneapolis. 

6. Case Reports from the University 
Hospital : 

(A) Demonstration of Methylene 
Blue Method for Calibrating 
Roentgen-ray Dosage. W. K. 
Stenstrom, Ph.D. 

(B) Achondroplasia, Advanced Ossi- 
fication, Vertebral Osteochondri- 
tis. John B. Eneboe, M.D. 

(C) Carcinoma of Breast, Skeletal 
Metastases, Response to Radia- 
tion. C. O. Hansen, M.D. 

(D) Carcinoma of the Skin: Re- 
sponse to Radiation. Frederick 
B. Exner, M.D. 

(E) Simulants of Mediastinal Mass- 
es. Leo G. Rigler, M.D. 

The Society was honored by the presence 
of Dean Richard E. Scammon, Ph.D., of 
the University of Minnesota Medical 
School, who delivered an illuminating and 
stimulating address on “The Contributions 
of Radiology to the Study of Growth.” 

At the business meeting a resolution was 
adopted endorsing the principles of the Code 
of Ethics of the Philadelphia Roentgen Ray 
Society. 


The next meeting of the Society will be 
held in Rochester, Minn., May 22, 1933 


SUPPLEMENTAL LIST OF PARTICI- 
PANTS IN THE SCIENTIFIC EX- 
HIBIT AT THE ANNUAL 
MEETING 1 

F. F. Borzell, M.D., Frankford Hospital, 
Philadelphia, “Erythroblastic Anemia Con- 
trasted with Sickle-cell Anemia and Severe 
Secondary Anemia.” 

Robert B. Taut., M.D., Charleston. S. C„ 
“Ancient Egyptian Mummy : A Radiographic 
Study.” 

Maurice Lenz, M.D., Presbyterian and 
Montefiore Hospitals, New York City, "Dif- 
ficulties in Radiotherapy of Epithelioma of 
Head and Neck.” 

Carleton B. Peirce, M.D., University of 
Michigan, Ann Arbor, “The Superior Medias- 
tinal Spaces.” 

Hayes E. Martin, M.D., Memorial Hospi- 
tal, New York City, “Cancer of the Lip, 
Tongue, and Cheek.” 

A. W. Ersicine, M.D., and C. L. Gillies, 
M.D., 326 Higley Building, Cedar Rapids, 
Iowa, “Injuries of the Wrist.” 

Henry K. Taylor, M.D., Sea View Hos- 
pital, New York City, “Pulmonary Tubercu- 
losis : A New Clinical Classification.” 

W. G. Herrman, M.D., Monmouth Memo- 
rial Hospital, Long Branch ; Fitkin Memorial 
Hospital, Asbury Park, N. J., “Fusospiroche- 
tal Infection of the Lung.” 

Alfred F. Hocker, M.D., Memorial Hospi- 
tal, New York City, “Roentgen Visualization 
of the Parotid Gland.” 

B. R. Kirklin, M.D., Mayo Foundation for 
Medical Education and Research, Rochester, 
Minn., “Papilloma of the Gall Bladder.” 


VOLUME XX TO BE INDEXED 

To give our readers the most service pos- 
sible, pending the completion of the monu- 
mental Subject Index covering the publica- 

^Tbese additional names were received by the Editor after 
publication of the January issue They are to be consul erea 
as supplementing the exhibitors as named on page 
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tions of the Society since 1918, the Editor 
announces that a Subject Index of the pres- 
ent volume is in preparation, to lie included 
in the June issue. 


EDITORIAL STAFF 

The omission of the names of members of 
the Editorial Staff from recent issues does 
not mean that Radiology does not look to 
them for advice and co-operation as in the 
past; the omission has been decided upon 
by joint deliberation of the Executive and 
Publication committees, solely as a measure 
to make more space available for the publi- 
cation of papers. Owing to the reduced size 
of Radiology, all members of the Editorial 
Staff in attendance acceded to the omission 
with the above-named object in view. It is 
the hope presently to resume the printing in 
each issue of the names of the Staff, but for 
the present, they have agreed to this 
economy. 


BOOK REVIEWS 

Le Terrain Cancereux et Cancekisable. 
By Rene Reding, Directeur de la Founda- 
tion Yvonne Boel Adjoint a la Clinique 
Chirttrgicale Universitaire de 1’Hopital 
Saint-Jean. From Foundation Yvonne Boel 
(Hopital Brugman) and Laboratoire de 
Cancerologie de 1’Hopital d’Ougree-Mari- 
have. Paris, Masson et Cie., 1932. Paper, 
pp. 389, 17 figures. Price 50 francs. 

The study of the biologic phases of cancer 
and carcinogenesis is growing steadily in im- 
portance, especially since the trend of thought 
has been that cancer cells grow better in an 
alkaline medium and that their growth is re- 
tarded or prevented when the medium is acid. 
In this book. Reding summarizes some exten- 
sive research work done by himself and his 
late chief. Professor A. Slosse. In the first 


portion, he submits proof of the existence of 
and of the pathologic importance of a cancer- 
ous and cancerizable milieu. In the second 
portion, there is a detailed discussion of the 
physiology and metabolism of cancer tissue. 
In the third part, there are some practical con- 
siderations, and in the fourth portion there is 
a complete description of the apparatus and 
the technic employed in the study. The au- 
thor has carried out extensive studies on the 
hydrogen-ion concentration both from a phys- 
iochemical and a clinical point of view and 
feels, as a result of his experience, that these 
studies are of both a diagnostic and a prognos- 
tic significance. In this connection it is inter- 
esting to mention that in those cases in which 
roentgentherapy is to be beneficial the pH 
drops toward the acid values. 

Such a study as the author’s on hydrogen- 
ion concentration, supplemented by determina- 
tions of calcium-potassium balance, may open 
an interesting phase of the study of the in- 
heritability of cancer; and, even though it is 
too soon to make positive statements or draw 
definite conclusions about the value of the 
author’s book, it nevertheless deserves serious 
consideration by all who have an interest in 
the biolog} r of cancer. 


Precis de Cancerologie. By J. Ducuing, 
Professor Faculty of Medicine, Surgcon-in- 
cliief of the Hospitals and Director of the 
Cancer Center of Toulouse, France. A 
cloth-bound volume of 1,259 pages, with 536 
illustrations. Published by Masson et Cie., 
Paris, 1932. Price, IdO francs. 

Intended as a brief summary of the entire 
subject of cancer from ever}- point of view, 
this volume cannot be expected to deal ex- 
haustively with any one phase of the subject. 
It deals succinctly but adequately with malig- 
nant tumors from the standpoint of classifica- 
tion. etiology, symptomology, diagnosis, patho- 
genesis, histology, and treatment of all the dif- 
ferent kinds of carcinoma, sarcoma, and other 
varieties of tumor. The object of the book is 
to familiarize the medical student and general 
practitioner with the latest ideas on these dif- 
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ferent aspects of the complicated question of 
malignancy. The numerous illustrations include 
photographs showing the external appearance 
of many lesions, as well as photomicrographic 
drawings and diagrams illustrating the lym- 
phatic drainage as applied to different kinds 
of tumors. Unretouched photomicrographs 
were not included because, as the author right- 
fully states, the student is unable to obtain 
much information from them. Therefore, the 
histologic illustrations are drawings carefully 
made from photomicrographs to bring out the 
essential features and to leave out all confus- 
ing detail. In dealing with the treatment of 
malignant tumors all the recognized forms of 
treatment, including surgery, roentgen rays, 
and radium, are mentioned and their relative 
merits analyzed. 

In general, it may be said that the discus- 
sion of the different subjects is sane and sound. 
Objection might be taken to some statements 
if the work were more pretentious or more 
exhaustive, but in a book the object of which 
is chiefly to furnish as much information as 
possible in a small compass the author might 
be forgiven for not having mentioned certain 
points. 

In connection with treatment the author has 
been at pains to discuss radiotherapy, and this 
part of the book is, on the whole, quite satis- 
factory. The methods and technic advocated 
are based chiefly on those used by well known 
French workers such as Regaud, Laborde, 
Ferroux and others. Although a summarized 
work of this kind cannot be expected to in- 
clude a discussion of many details which one 
would expect in a more complete treatise, 
nevertheless it is surprising that the author 
has not even mentioned the value of radiog- 
raphy as a diagnostic procedure and as a 
means of identifying and classifying certain 
varieties of tumor. In the discussion of the 
various theories which have been advanced to 
explain the etiology' of cancer, nothing has 
been said about the mutation theory'. Also, 
the value of a biopsy and of microscopic ex- 
amination of tissues excised for the purpose 
is slightly exaggerated by making it appear 
that the results of such examination are neces- 
sarily' conclusive. Another subject which has 


been omitted is the diffuse endothelioma of 
Ewing, or endothelial myeloma of Kolodny, in 
connection with malignant tumors of bone. In 
spite of these few lapses, however, the book 
has achieved its primary purpose and should 
be of distinct usefulness to students and phy'- 
sicians who wish to familiarize themselves 
with the present status of the cancer question. 


Pneumolyse Intrapleurale (Intrapleural 
Pneumolysis). By Louis Save, Professeur 
a la Faculte de medecine de Barcelone, Di- 
recteur du Service de l’Assistance sociale 
aux tuberculeux, Membre de 1’Academie de 
medecine. Preface by r Professeur Leon 
Bernard. A volume of 238 pages, with 119 
figures. Published by Masson et Cie., Paris, 
1932. Price, 40 francs. 

Under the editorship of L. Bernard (Uni- 
versity of Paris) a series of monographs are 
published, called “Bibliotheque de Phthisiol- 
ogie.” Although they are apparently written 
primarily for the physician specializing in tu- 
berculosis, some will undoubtedly' interest a 
wider circle of medical readers. The volume 
contributed by L. Saye, Professor of Medicine 
at the University of Barcelona, deals with a 
phase of pulmonary tuberculosis therapy 
which has made remarkable progress during 
the last ten years. The technic, results, and 
possibilities of the cutting of adhesions within 
the chest by means of high frequency currents 
are ably discussed by' the author. The work 
of Jacobseus and certain American authors as, 
for instance, Matson, is given full credit. The 
roentgenologist will be pleased to find numer- 
ous reproductions of roentgenograms in the 
text, showing the chest before and at certain 
intervals -after the operation. Particularly 
instructive are the schematic drawings of the 
thoracoscopic picture which can thus be corre- 
lated with the roentgen findings. A bibliog- 
raphy' of selected references on the subject is 
also appended. American radiologists who 
have mastered the French language will un- 
doubtedly enjoy' reading Saye's monograph. 
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BONE DISEASES (DIAGNOSIS) 

A Rare Localization of Kohler’s Disease. Curt 
Kremser. Rontgcnpraxis, Max - , 1932, IV, 394-402. 

Since Kohler described the so-called aseptic ne- 
crosis of the navicular bone, similar changes have 
been described in other bones (Perthes, Preiser, 
Kicnbock, and others). This disease has been seen 
in the patella by a few authors. Two such cases are 
described in this article. Both were children, 5 and 
8 years of age, showing complete necrosis of the 
patella. The clinically normal patella on the other 
side also showed evidence of necrotic changes. A 
history of trauma was not present. The differential 
diagnosis is usually not difficult. Tuberculosis may 
occasionally produce a similar clinical picture, but 
the roentgenogram can easily differentiate the two. 
In both cases the condition was cured, in one child 
without even putting the patient to bed. 

H. \V. Hefke, M.D. 


Further Notes on Pituitary Basophilism. Harvcj’ 
Cushing. Jour. Am. Med. Assn., July 23, 1932, 
XCIX, 281-284. 

Twelve examples of a peculiar and clinically un- 
mistakable polyglandular syndrome were recently 
reported by the author. The disorder is character- 
ized by a rapidly acquired plethoric adiposity, af- 
fecting the face, neck, and trunk, the extremities 
being spared. It is associated in women with hy- 
pertrichosis and amenorrhea. Other characteristic 
features arc vascular hypertension, purplish strimeu- 
tis distcnsie of the abdomen, and acrocyanosis, with 
cutis marmorata of the extremities. It is often ac- 
companied by hyperglycemia, occasionally by poly- 
cythemia, a peculiar softening of the bones of the 
skeleton being commonly found at autopsy. In its 
extreme forms, the malady has more often been 
encountered in young adults, and the average dura- 
tion of life has been over five years. The disease in 
most instances has been ascribed to a primary adre- 
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nal disorder for the reason that cortica! hyperplasia 
is not an uncommon postmortem observation. At 
autopsy five of eight cases' had an unsuspected pitui- 
tary adenoma; the fact that three of them were 
unmistakably composed of basophilic elements made 
it probable that the pituitary lesion was the primary' 
cause of the syndrome. 

Roentgenologic studies showed a peculiar mottled 
atrophy of the bones, particularly' apparent in the 
cranial vault. The dorsal kyphosis, associated with 
compression of several of the vertebral bodies, was 
more marked in the fifth and seventh. There were 
six lumbar vertebra;, two of them, the fourth more 
particularly, showing definite compression. In con- 
trast to the general appearance of atrophy, the mar- 
gins of the vertebral bodies appeared ebumated. 
The epiphyses of the long bones were normal for 
the age, but appeared denser than normal. The hu- 
meri and the radii showed mottling and enlargement 
of the trabecula: and thinning of the cortical por- 
tions of the bones. Similar changes were present in 
the ribs, and surprising increase in calcium output 
was found. A series of high voltage roentgen 
treatments resulted in prompt improvement in the 
condition of the patient described. 

C. G. Sutherland, M.D. 


The Roentgen Diagnosis of the Mandibular Joint. 
C. Parma. Rontgenpraxis, August, 1932, IV, 633- 
649. 

The present-day diagnostic methods for diseases 
of the mandibular joint are still rather unreliable. 
In all other joints a roentgenologic examination is 
usually of greatest importance; however, it has not 
been as successful in the case of the mandibular 
joint, due principally to technical difficulties and the 
inability to obtain a good roentgenogram. The 
author suggests a new method. 

He uses as short a focal skin distance as possible. 
The joint closest to the focus then appears so greatly 
enlarged on the film that it does not seem to show 
at all, and one gets good detail of the joint which 
is nearest the film. The projection is straight lat- 
eral, and the mouth must be kept wide open. If 
the patient is too close to the tube, there is, of 
course, the danger of electrical accidents, which can 
be avoided by low voltage (from 40 to SO volts) 
and good grounding. The author shows on films, 
taken on patients and skeletons, the normal and ab- 
normal appearances of the mandibular joint. 

H. W. Hefke, M.D. 


A Case of Ochronotic Alkaptonuria, with Con- 
siderable Skeletal Changes. Ehrlich. October, 1932, 
IV, 865-870. 

Ochronotic alkaptonuria, a comparatively rare 
disease, is an anomaly of the intermediary protein 
metabolism, with typical urinary findings. Roent- 
genologic findings of bone changes have been de- 


scribed. A case is reported, demonstrating the 
typical clinical and roentgenologic picture. The 
vertebra: and pelvis show a uniform atrophy, and 
the intervertebral spaces are narrowed, the discs 
being partially calcified. Hypertrophic changes arc 
evident. Therapeutic methods have not been suc- 
cessful so far. 

H. \V. Hefke, M.D. 

CANCER (DIAGNOSIS) 

Lung Cancer in Miners. Editorial, lour. Am. 
Med. Assn., Aug. 6, 1932, XCIX, 478, 479. 

Primary cancer of the lung for a long time was 
listed among the rare diseases; however, bronch- 
ogenic cancer has now become one of the common 
dorms of cancer both in the clinic and the necropsy 
room. Prominence has been given to the Schnee- 
berg group of cases in the Saxon mines of the Erz 
Mountains. In the Joachimstal mines on the Bohe- 
mian side of the Erz Mountains, only twenty miles 
from the Schnecbcrg mines and the source of the 
pitchblende from which the first supplies of radium 
ivere obtained for use in therapeutics, an investi- 
gation revealed that there was a high incidence of 
pulmonary cancer. Postmortem examination of the 
bodies of 13 Joachimstal miners, who died during 
1929 and 1930, revealed that nine had died of 
primary’ carcinoma of the lung. In the year fol- 
lowing, 12 miners died, in nine of whom the clinical 
diagnosis was pulmonary cancer. Six of the nine 
men had been pensioned off several years before 
dying of lung cancer. 

Inhalation of arsenic dust might account for the 
Schneeberg cancer, but the facts that in both the 
Schnceberg and Joachimstal mines; large radium de- 
posits exist, and that the air contains much radium 
emanation (up to 50 mache units), arouse the sus- 
picion that herein lies the inciting agent of the lung 
cancers. The miners themselves state that the dis- 
covery of a vein rich in uranium is always followed 
some years later by a strongly increased mortality 
among them, but analysis of a part of a cancerous 
lung from one of the miners revealed no radio- 
activity, no arsenic, cobalt, or uranium. 

C. G. Sutherland, M.D. 


CHEST (DIAGNOSIS) 

Congenital Left Cystic Lung, with Aplasia of the 
Lower Lobe. P. lacchia. Rontgenpraxis. October, 
1932, IV, 873-878. 

Marked congenita! anomalies of the structure of 
an entire lung are comparatively rare. The author 
believes that some cases of bronchiectasis are of 
congenital origin. Usually one finds in aplasias of 
parts of the lung a displacement of other organs to 
fill the space otherwise left empty. Ring shadows 
may' be seen in congenital cystic lungs, but an ex- 
amination after intratracheal instillation of an 
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iodized oil will clear up the situation much more 
readily. 

In a patient with clinical symptoms of bronchi- 
ectasis a flat chest film showed deviation of the 
trachea to the left, with displacement of the heart 
and mediastinum toward the same side. The upper 
portions of the left lung showed many ring-like 
structures. There was definite relaxation of the 
diaphragm, so that the stomach filled the lower 
portion of the left thorax. Bronchographic studies 
showed an absence of lung structure in the left low- 
er lobe, there being a system of cavitations. The 
upper lobe contained multiple cystic areas and cavi- 
ties. The thorax itself was not deformed. The 
pleural space was free, this being another reason 
for the diagnosis of congenital bronchiectasis and 
aplasia, rather than an acquired condition. 

H. W. Hefke, M.D. 


Silicosis in a Tuberculosis Hospital. J. R. Head 
and S. H. Rosenblum. Jour. Am. Med. Assn., Sept. 
10, 1932, XCIX, 915, 916. 

A clinical and statistical study has been made in a 
district in which the industries do not especially 
predispose to pneumonoconiosis. Five hundred con- 
secutive male patients admitted to the hospital were 
carefully questioned, particularly as to industrial his- 
tory. Among the 500 there were 17 (3.4 per cent) 
who had definite silicosis. The average age was 
45 years; more were under 30 years of age, the 
highest incidence occurring in the fifth decade. 
Mining and sandblasting accounted for all save one 
of the 17 cases (12 miners and four sandblasters), 
the remaining one having shoveled sand in a foun- 
dry for six years. Only four of the patients devel- 
oped symptoms while still engaged in dusty work; 
in the other twelve there was an average interval 
between cessation of work and the onset of symp- 
toms of 10.75 years, with low and high limits of 
four and 18 years, respectively. The average dura- 
tion of exposure was eight years, with low and 
high limits of one and 35 years, respectively. 

The roentgenogram is of first importance in the 
diagnosis. In this scries the sputum was positive in 
all save five cases. If a patient has silicosis without 
tuberculosis, lie should not be allowed in a tubercu- 
losis hospital, much less confined there, as no other 
group of individuals is so susceptible to tuberculosis. 

C. G. SfTiir.Kr.ANn, M.D. 


CHEST (GENERAL) 

Massive Collapse of the Lung, with Spontaneous 
Pneumothorax. William H. Credc. Med. Bull. 
Veterans’ Administration. April, 1932, VIII, 2S0-2S6. 

In 1890, Pasteur reported 15 eases of massive col- 
lapse of the lungs, occurring in children who were 
the victims of diphtheritic paralysis. He believed 
that the condition is always the result of failure of 


respiratory' power. Massive collapse was noted as 
a result of wounds of the chest during the World 
War. Cases were also reported which occurred as 
the result of the following: Wounds of the pelvis; 
myositis; inflammation of the pleura; obstruction of 
a bronchus by a foreign body; paralysis of the 
respiratory muscles; extrabronchial pressure due to 
neoplasms, aneurysms, or enlarged glands. 

The onset of massive collapse is usually sudden, 
although when it occurs in a toxic tuberculous pa- 
tient it may be overlooked. It is of interest that 
the onset of collapse may result in the relief of a 
previous harassing cough and that, on the other 
hand, if no pulmonary' disease is present, a weak 
irritating cough may appear. Dyspnea may be pres- 
ent and cyanosis is not marked, as a rule. 

The physical signs resemble pneumonia. In the 
case of collapse, however, inspection will reveal re- 
traction or no fullness of the intercostal spaces. 
Displacement of the heart toward the affected side, 
which occurs rapidly, is noted by palpation. Abso- 
lute dullness is elicited if complete collapse of a 
considerable portion of lung tissue is present. This 
dullness may confuse collapse with the presence of 
fluid, but the position of the apex beat will differen- 
tiate these conditions. However, it must be checked 
by r x-ray' examination, since fluid exerting pressure 
may be the cause of collapse on the same side and 
the rather typical heart shift to the affected side 
may be distorted. Massive collapse produces an ele- 
vation of the diaphragm on the affected side, and 
therefore, when it is present on the left an increase 
upward of gastric resonance occurs. Auscultation 
reveals absence of all breath sounds and of vocal 
resonance. 

J. N. Am:, M.D. 


An Unfortunate Bronchography. Bjorn Kohler 
Acta Radiologica. 1932, XIII, Fasc. 1, pp. 54-56. 

The author reports the case of a boy, 9 years old 
who was studied by him. The lad had had erythema 
nodosum at the age of 15 months. He was 
subject to colds and at the age of 5 vears, after 
liaving measles, developed a cough and was found 
to have enlarged tracheobronchial nodes. The von 
P.rquet was positive. At 9 years he had an acute 
IJncss with fever and cough, which lasted more 

and n nl° l -VT kS ‘ , Bccause of sltw convalescence 

and persistent cough, he was admitted to the hos 
ptfal for Iipiodol studies. 

On two successive days lipiodol was injected 
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nal disorder for the reason that cortical hyperplasia 
is not an uncommon postmortem observation. At 
autopsy five of eight cases had an unsuspected pitui- 
tary adenoma; the fact that three of them were 
unmistakably composed of basophilic elements made 
it probable that the pituitary lesion was the primary 
cause of the syndrome. 

Roentgenologic studies showed a peculiar mottled 
atrophy of the bones, particularly apparent in the 
cranial vault. The dorsal kyphosis, associated with 
compression of several of the vertebral bodies, was 
more marked in the fifth and seventh. There were 
six lumbar vertebra;, two of them, the fourth more 
particularly, showing definite compression. In con- 
trast to the general appearance of atrophy, the mar- 
gins of the vertebral bodies appeared ebumated. 
The epiphyses of the long bones were normal for 
the age, but appeared denser than normal. The hu- 
meri and the radii showed mottling and enlargement 
of the trabeculae and thinning of the cortical por- 
tions of the bones. Similar changes were present in 
the ribs, and surprising increase in calcium output 
was found, A series of high voltage roentgen 
treatments resulted in prompt improvement in the 
condition of the patient described. 

C. G. Sutherland, M.D. 


The Roentgen Diagnosis of the Mandibular Joint. 
C. Parma. Rontgenpraxis, August, 1932, IV, 633- 
649. 

The present-day diagnostic methods for diseases 
of the mandibular joint are still rather unreliable. 
In all other joints a roentgenologic examination is 
usually of greatest importance; however, it has not 
been as successful in the case of the mandibular 
joint, due principally to technical difficulties and the 
inability to obtain a good roentgenogram. The 
author suggests a new method. 

He uses as short a focal skin distance as possible. 
The joint closest to the focus then appears so greatly 
enlarged on the film that it does not seem to show 
at all, and one gets good detail of the joint which 
is nearest the film. The projection is straight lat- 
eral, and the mouth must be kept wide open. If 
the patient is too close to the tube, there is, of 
course, the danger of electrical accidents, which can 
be avoided by low voltage (from 40 to SO volts) 
and good grounding. The author shows on films, 
taken on patients and skeletons, the normal and ab- 
normal appearances of the mandibular joint. 

H. W. Hefke, M.D. 


A Case of Ochronotic Alkaptonuria, with Con- 
siderable Skeletal Changes. Ehrlich. October, 1932, 
IV, 865-870. 

Ochronotic alkaptonuria, a comparatively rare 
disease, is an anomaly of the intermediary protein 
metabolism, with typical urinary findings. Roent- 
genologic findings of bone changes have been de- 


-cribed. A case is reported, demonstrating the 
typical clinical and roentgenologic picture. The 
vertebra and pelvis show a uniform atrophy, and 
tiie intervertebral spaces are narrowed, the discs 

emg partially calcified. Hypertrophic changes are 
evident. Therapeutic methods have not been suc- 
cessful so far. 

H. \V. Hefke, M.D. 

CANCER (DIAGNOSIS) 

Lung Cancer in Miners. Editorial. Tour. Am. 
Med. Assn., Aug. 6, 1932, XCIX, 478, 479. 

Primary cancer of the lung for a long time was 
listed among the rare diseases; however, bronch- 
ogenic cancer has now become one of the common 
forms of cancer both in the clinic and the necropsy 
room. Prominence has been given to the Schnee- 
berg group of cases in the Saxon mines of the Erz 
Mountains. In the Joachimstal mines on the Bohe- 
mian side of the Erz Mountains, only twenty miles 
from the Schneeberg mines and the source of the 
pitchblende from which the first supplies of radium 
were obtained for use in therapeutics, an investi- 
gation revealed that there was a high incidence of 
pulmonary cancer. Postmortem examination of the 
bodies of 13 Joachimstal miners, who died during 
1929 and 1930, revealed that nine had died of 
primary carcinoma of the lung. In the year fol- 
lowing, 12 miners died, in nine of whom the clinical 
diagnosis was pulmonary cancer. Six of the nine 
men had been pensioned off several years before 
dying of lung cancer. 

Inhalation of arsenic dust might account for the 
Schneeberg cancer, but the facts that in both the 
Schneeberg and Joacbimstal mines, large radium de- 
posits exist, and that the air contains much radium 
emanation (up to 50 mache units), arouse the sus- 
picion that herein lies the inciting agent of the lung 
cancers. The miners themselves state that the dis- 
covery of a vein rich in uranium is always followed 
some years later by a strongly increased mortality 
among them, but analysis of a part of a cancerous 
lung from one of the miners revealed no radio- 
activity, no arsenic, cobalt, or uranium. 

C. G. Sutherland, M.D. 


CHEST (DIAGNOSIS) 

Congenital Left Cystic Lung, with Aplasia of the 
Lower Lobe. P. Iacchia. Rontgenpraxis. October, 
1932, IV, 873-878. 

Marked congenital anomalies of the structure of 
an entire lung are comparatively rare. The author 
believes that some cases of bronchiectasis are of 
congenital origin. Usually' one finds in aplasias of 
parts of the lung a displacement of other organs to 
fill the space otherwise left empty' Ring shadows 
may' be seen in congenital cystic lungs, lmt an ex- 
amination after intratracheal instillation of an 
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of it collected along the carotids and some below 
the thyroid cartilage, while other portions extended 
outward between the subclavian artery and the 
brachial plexus and downward anteriorly over the 
pleura. During six months’ observation, no change 
has occurred. 

The author discusses the possible ways in which 
the iipiodol could have escaped into the soft tissues 
of the neck. He inclines to the opinion that a sur- 
gical emphysema occurred which opened up spaces 
between the fascia and layers of connective tissue 
and that the Iipiodol worked its way into these 
spaces during the child’s attacks of coughing. 

A. L. Hart, M.D. 


Intravenous Pyelography with Use of Iopax. 
Chester D. Allen and Samuel L. Edwards. Med. 
Bull. Veterans’ Administration, April, 1932, VIII, 
277-279. 

The authors discuss the indications and limitations 
of intravenous pyelography. Theoretically, the in- 
travenous method of urography is ideal in all cases, 
for the pain and colic so often associated with the 
retrograde method are avoided. In those cases in 
which the retrograde method is impractical or im- 
possible, the intravenous method is of considerable 
value, but it should never replace retrograde pyelog- 
raphy in the average case. 

The shadows produced by the intravenous method 
are faint, with a considerable loss of detail in many 
cases. It cannot be compared to the Graham-Cole 
method for visualization of the gall bladder. The 
shadow of the gall bladder consists of simple curves, 
while that of the kidney pelvis is quite complicated, 
as the outline of the minor calyces depends on the 
contour of the renal papilla. The gall bladder is a 
single storage organ receiving the dye from the 
liver, while the pelves are for collection and trans- 
mission and receive the dye from the two kidneys. 
In certain urologic conditions the urine passes 
rapidly through the kidney pelves, rendering very 
poor visualization of the pelves in general and the 
minor calyces in particular. 

The authors believe that the interpretation of the 
pyelogram should be done by the urologist and radi- 
ologist after careful discussion and consideration 
of all data in the case. 

J. N. An£, M.D. 

CYSTS 

Hydatid Cyst of the Lung. Alfeu Bica de Medei- 
ros and Saint Pastous. Rev. Radiol. Clinica, Febru- 
ary, 1932, I, 159-166. 

The authors report a case of hydatid cyst of the 
left lung. The clinical diagnosis of cyst was sup- 


ported by the laboratory and x-ray examinations 
and confirmed by operation. Simple small cysts are 
characterized in the roentgenogram by a uniformly 
opaque, more or less circular, area with very sharp 
edges. Large cysts with congestive or inflammatory 
reactions surrounding them are not so sharply de- 
fined. Benign and malignant tumors of the thorax 
and lung, encysted pleurisy, and aneurysm of the 
aorta give findings resembling those of hydatid cyst. 
Hydatid can not be differentiated from tuberculous 
cavities. 

E. T. Leody, M.D. 


Suprapituitary Cyst. J. H. Gibbens. Proc. Roy. 
Soc. Med., March, 1932, XXV, 722. 

A girl, five years of age, had nocturnal attacks 
of headache and vomiting for a year. On roentgen 
examination there was found a partial destruction 
of the sella turcica, especially of the posterior clinoid 
processes. No abnormal calcification was visualized. 
The condition of the patient was temporarily im- 
proved following x-ray therapy. 

H. C. Ochsner, M.D. 


THE ESOPHAGUS (DIAGNOSIS) 

Esophageal Varices. A. Bcutel. Acta Radio- 
logica, 1932, XIII, Fasc. 5, 527-532. 

Most of these cases are examined for gastric 
ulcer or cancer, suspected because of sudden hem- 
atemesis. Wolf, in 1928, first described two cases 
diagnosed at x-ray examinations. The author ad- 
vises the use of a thick barium mixture which will 
stick in the ridges of the mucosa. The normal 
mucosa of the esophagus is characterized by delicate 
longitudinal folds. When varices are present, one 
secs instead wavy bands of transparency bordered 
by thin lines of barium. These may take a longi- 
tudinal or a horizontal direction. One also sees, 
occasionally, rounded areas of transparency. 

The changes in the mucosal relief and contour 
may be confused with tumor defects, particularly the 
fiat, scirrhous carcinoma. The fact that varices 
usually involve a larger portion of the esophagus 
than does cancer helps in the differential diagnosis. 
Doubtful cases should have repeated examinations. 
Varices also often change their form with breath- 
ing. When varices are present, the mucosal relief 
films of the esophagus usually show it wider than 
normal. The author reports two cases diagnosed by 
x-ray examination. One of these was confirmed 
by esophagoscopy ; the other by both esophagoscopy 
and autopsy. Both of these patients had enlarged 
fivers and spleens. 

A. L. Hart, M.D. 
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LIPIODOL (Lafay) in 


Tumors of the Spinal Cord 


X-Ray of spinal col- 
umn, after a cistern- 
al injection of Lip- 
iodol, showing com- 
plete block at the 
level of the eighth 
dorsal vertebra, by 
an intradural tumor. 



When Lafay originated Lipiodol in 
1921, he used it first in the treatment 
of epidemic encephalitis. 

Soon afterwards, Sicard and Fores- 
tier, noting that Lipiodol Lafay was 
not particularly irritating to the 
meninges and was opaque to the 
roentgen ray, injected it by spinal 
puncture and demonstrated spinal 
cord compression. 

Considerable evidence as to the ac- 
curacy of diagnosis by Lipiodol is 
found" in the writings of Laplane, 
Sargent, Ironside and Shapland, 
Foix, Russell, Prusilc and Yolicer 
and many others. 

Mixter and Ayer, feeling that the 
use of Lipoidol might present a dis- 
tinct advance in the diagnosis of 
spinal cord tumors, conducted a 
number of experiments at the Mas- 
sachusetts General Hospital. 


"The Use of LIPIODOL Is 
Like theWassermannTest" 

. . .William Jason Mixter 

(Mass. Gen'l Hasp , Boston) 

“By combining demonstration of 
spinal subarachnoid block and 
the careful use of Lipiodol, sve 
should be able to, increase defi- 
nitely our successful removal of 
cord tumors, at the same time 
being in a position to make a 
positive diagnosis of tumor and 
advise laminectomy earlier in the 
course of the disease. Owing to 
sharper localization, our opera- 
, tisc mortality should also be less, j 

“We must remember that the use j 
' 'of Lipiodol is like thcWasscrmann j 
I test in syphilis, the basal meta- i 
bolism in goiter and other new > 
diagnostic tests. Noneissurc,and ! 
allofthemwill lead us astray some , 
time if we neglect the fundamen- 
tal basis of all diagnosis— phjsical 
examination of the patient.’' 


Mixter reports (Arch. Neurol. & Psychiat. Vol. 14 
No. 1): “. . . I have concluded that I shall use 
lipiodol in all patients falling in the class in which 
block has been proved and in which the level is in 
the slightest doubt. We must accept lipiodol as a 
definite aid in the study of spinal cord compression, 
and must be ready and able to use it intelligently in 
a considerable percentage of our tu- 
mor suspects if we are to give them 
the benefit of exact localization.” 

Lipiodol Lafay contains 40 c /o iodine 
in poppyseed oil. It is the original 
iodized oil. 

LIPIODOL (LAFAY) IS COUNCIL 
ACCEPTED 

E. Fougera and Co., Inc. 

Sole Agents in the United States 
75 Vnrick Street New York 



E. roue era and Co , Inc., jj.jj 

75 Varick Street, New York City. 

Please send me latest literature on Lipiodol (Lafay) the oririnal 
jodired oil iodine m poppyseed oil). 

Dr. 


Address 
City 


State.. 
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An X-ray transformer especially adapted to therapy, with 
greater “R” Unit production than the ordinary ■valve or me- 
chanically rectified transformer, yet priced so low as to make 
it worthy of your serious consideration. 

The Theron is an improved type of the “Viltard” circuit . . . 
ultra-modern in design . » . simple in construction . . . un- 
usually efficient . . , consistent in its therapeutic results . . . 
unaffected by changes in humidity . . . occupies a limited 
floor space and maintains the Keleket standard of electrical 
and mechanical excellence. 

Bulletin No. 26 will bring you those essential details in. which 
you are interested. Mail the coupon and get the complete 
story of Keleket's newest offering to the profession. 
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THE TRUTH ABOUT 
X-RAY DEEP THERAPY 

(Only the V llllit Output really counts) 


PULSATING TYPE GENERATORS 

{meehoniceil and valve tube rectifier) 


2.0 »■> 


3.0 


r per ntfn* 
per mo. 


WESTINGHOUSE QUADROCONDEX 

{true constant potential) 


5.0 


r per min. 
per mo. 


I N considering the installation of a heating plant 
in your home, you certainly would not try to 
find the one which could burn the most fuel. You 
would select one which would economically deliver 
ample heat to insure comfort. 

Similarly, when judging X-Ray deep therapy appara- 
tus, a high milliammcter reading does not necessarily 
mean a high useful radiation output. This can be 
determined only by measuring the r unit output after 
necessary filtration. 

The results obtained in the calibration of a large 
number of deep therapy generators of all types are 
summarized below. The settings were 200 K. V., 
50 cm. distance, .5 mm. copper filter. The figures 
show the average output of each type, expressed in 
the number of t units delivered per minute for each 
milliampcrc of tube current. 


Westtngbouse Quadrocondex (true constant 

potential) 5.0 r per min. per ma. 

This wide variation does not mean that the law of 
conservation of energy has been repealed. The reason 
why the Westinghouse Quadrocondex delivers so 
much more useful radiation per milliampere of tube 
current is that it generates a true constant potential. 
TheX-Ray beam is so much more homogeneous that 
there is no large component of useless soft radiation 
to be absorbed by the filter. 

In considering X-Ray deep therapy apparatus, you 
owe it to yourself to make certain of its real r unit 
output. And, by all means, your investigation should 
include the Westinghouse Quadrocondex. The cou- 
pon below will bring you information which you 
will find very helpful in this connection. 


Pulsating type Generators (mechanical and valve 
tube rectifier) ... 2.0 to 3.0 r per min. per ma. 


Westinghous « 
X-Ray 


XCfittnghouse X-Ray Company, !tsc. t Dtp!. E-ZJ 
Long Island City, Sew York, U, 5. A. 

Set! d me complete inform at ton regarding the 
}} * csttnghouse Quadrocondex X-Ray Generator for 
deep therapy. 



■M D. 
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BARIUM SULPHATE 



Unexcelled Shadow Forming, Perfect Sus- 
pension, No hardening and retention of ex- 
creta. Satisfactory for oral and rectal use. 

Gives Best Results — Least inconvenience tophysici an 
and patient when Mallinckrodt Barium Sulphate is 
used because it is made by the precipitation pro- 
cess, the only method that gives a uniform fine 
powder remaining satisfactorily in suspension. 

Write for fold er on Suspension and residue tests. 



CHEMICAL WORKS 

Makers of Fine Medicinal Chemicals 
ST. LOUIS MONTREAL NEW YORK 



VAIVASIA’S SERVICES 

Library service — Books and Reviews supplied from all parts of the world, and covering every 
specialty. 

Apparatus service — Apparatus supplied for all X-ray requirements, diathermy, Weckmar ten- 
sion electrocardiograph, Western audiometer, etc. 

Accessories service — We design and make all the most modern and economical accessories 
for radiology and electrotherapy. 

Translations of any kind from any language at moderate cost. 

Bibliographies supplied on any subject. 

Some of our accessories for radiology 

Aluminum cassettes cm. 13xlS — - - L it. 70.== 

Aluminum cassettes cm. 18x24 — * - L. it. HO.— 

Aluminum cassettes cm. 24x30 L it. 130.— 

Aluminum cassettes cm. 30x40 . L it. 150*~ 

Union Gehler combined intensifying screens and reflectors cm. 13x18 L. 75.— 

Union Gehler combined intensifying screens and reflectors cm. 18x24 L. 135.— 

Union Gehler combined intensifying screens and reflectors cm. 24x30. .- L. 175.— 

Union Gehler combined intensifying screens and reflectors cm. 30x40 - L. 315.— 

Sirius fluoroscopic screens cm. 30x40 complete ~ L. it. 500.— 

Bucky fluoroscopic grid flat or curved cm. 30x40 L it. 450.— 

Flat Potter Bucky diaphragm cm. 40x40. - — - L it* 3200. — 

Coolidge tubes 150 M.A. 40 K.V. from L. 1350 at L. it. 1450.— 

X-ray proof rubber aprons L. it. ISO.— 

X-ray proof rubber gloves — - L. it. 80.— 

Vertical tank (4) ivith frame .. L. it. 330.— 

Film holders for developing (complete set) — „ L. it. ISO.— 

All Carriage Prepaid IF Remittance Sen t With Order 

RAG. SANTO VANASIA 

Fabbrica Italians di Accessorii di Radiologia ed elettromedicina. 

S Via Omboni MILANO telefono 265 659 


Chest taken in 1 /120th second at 6 
feet, using “ Solace ” Screens nith 
Waite 3'Phasc Generator 


SPEED — with CONTRAST and DETAIL 


These ideal conditions which have 
been attained in “SOLACE" SCREENS 
ha\e commended them to the leading 
Roentgenologists and Institutions both 
in this country and abroad. 

The elimination of grain and objection- 
able lag have been accomplished to an 


unusual degree and contribute to the 
remarkable quality of radiographs pro- 
duced with Solace Screens. 

If yon bare not yet used Solace Screens tea 
shall be glad to send yon a pair of mounted 
set ecus for a fete da) s' Inal — entirely tilth- 
out obligation on your pan. 


FirKKit x-itAi conroitATiox 


WAITE & IIAUTLKTT X-It VY JIFfi. CO. 


300 Fourth A\c. 
iSF.tv souk, N. a. 



Superior at 30th 
CI.EVn.tNO. o. 


OFFICES IN THE PRINCIPAL CITIES Or THE UNITED STATES 



RADIOLOGY 


PATTERSON 
SCORES AGAIN 



SCREENS 


A lert to THE needs of Roentgenologists and constantly striving to contribute 
i to the advancement of their art, the Patterson Research Laboratory again 
announces an important achievement. It offers to the profession two new in- 
tensifying screens. ..the Hi-Speed and Par-Speed Combinations. ..the result of many 
months of laboratory work and the development of new production methods. 


Hl-SP E ED COMBI N ATI O Nl 


A “thick” and "thin" type of screen which 
produces ultimate speed. Its outstanding 
feature is very high speed plus absolute 
uniformity of speed. In fact, Patterson Hi- 
Speed Combinations are so uniform in 
speed that no difference between vari- 
ous pairs of screens can be detected. 


PAR-SPEED COMBINATION! 


A screen in which the best features of the 
former Patterson Standard and Patterson 
Speed Screens have been combined. Has 
the same speed as previously offered 
in the Patterson Speed Combination and 
the additional advantage of the well- 
known durable finish of the Standard. 


NEW LOW PRICES 

Important: Particularly if you now are in the market for Intensifying Screens, it will poy you to investigate these 
two new Patterson Products. They are real improvements in screen making, at exceptionally low prices which 
are certain to appeal to you. Ask your dealer for a demonstration or write us for new descriptive pamphlet. 
THE PATTERSON SCREEN COMPANY • DEPT. R • TOWANDA • PA • U. S. A. 


Pa tters on 

Screens 

INTENSIFYING FLUOROSCOPIC 

SCREEN SPECIALISTS FOR MORE THAN EIGHTEEN YEARS 




sepi. 25-5(1, 19.15, Chicago, American Congress of Radiologm Joint Meeting of nil 
radiological societies convening during Centuiy of Progress 8 





Yd be glad to have your help 

let’s go into the 
processing 


room . . . 



HeRE’S the iuan who is welcome any 
time — who is ready to assist you in solving 
problems — who rolls up his sleeves and gets to 
v ork to find the cause of any trouble you may 
have. He is the Eastman Technical Advisor. 

Thirty of these Eastman Technical Advisors 
operate throughout the country ready to re- 
spond to your phone call, wire, or letter. Their 
only job is to help. They are familiar, with 
every phase of radiography — know the" recent 
scientific developments toward better* x-ray 
sendee. But if they encounter a condition with 
which they cannot deal, the facilities of the 


Kodak Research Laboratories are immedi- 
ately at their command. 

Eastman X-ray Films 
Such is the service that goes w ith Eastman 
Ultra-Speed and Eastman Diaphax X-ray 
Films— films whose qualities of sensitivity with 
stability, contrast with keeping power, and 
utmost -uniformity make them the accepted 
radiographic media the world over. 

Scientific checking jealously guards these 
distinctive characteristics, while unequalled 
manufacturing facilities maintain the highest 
standards. 


EASTMAN KODAK COMPANY, Med, cal Division, 

361 State Street, Rochester, N. Y. 

Gentlemen* Please send me without charge, “Radiographs and Clinical 
Photograph} 

Name 

No & St 

Citj A State 




If you do not already metre "Ra- 
diography and CUtural Photog- 
raphy ,” mail the coupon. This 
periodical, Much presents much 
interesting technical information, 
ml/ be sent free on request 
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Capitalize Fully on Speed 


Faster radiology offers many opportunities 
and advantages. It is well to keep in mind, 
however, that when speed is carried beyond 
a certain point the very benefits obtained 
through a practical increase of speed are 
lost. There is certain to he a lack or diminu- 
tion of contrast and detail that will prevent 
dependable diagnosis or make it difficult. 

This danger of over-speed has been pur- 
posely and carefully avoided in the design 
of Patterson Speed Screens, For it is recog- 
nized by this company that speed without 
quality is futile. 

When you order Patterson Speed Screens 
you can rest assured that you not only will 
get all the speed you want but, in addition, 
the fine detail and rich contrast which have 
been Patterson traditions for years. These 
essentials of dependable radiology have not 


been, and will not be, sacrificed to speed 
as far as Patterson Screens are concerned. 

Standardize on Patterson Speed Screens — 
and thereby make certain that you will 
gain all the advantages of speed in making 
negatives and avoid its hazards. 

Approved methods of mounting and cleaning and 
directions for proper care of intensifying and 
fluoroscopic screens are presented in our booklet 
"For Belter Results from X-ray Screens.” JFe tuill 
gladly send you a copy. 

THE PATTERSON SCREEN COMPANY 

Dept. R Towanda, Penn , U. S. A. 

Patterson 

Screens 


INTENSIFYING v FLUOROSCOPIC 
SCREEN SPECIALISTS FOR MORE THAN 17 YEARS 
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New Tubes 
for Old 

TN the handling of CooUdge X-Ray Tubes 
X returned for repairs during the past two 
years, we have experimented with the idea of 
furnishing the customer with a brand new tube 
irom stock, charging him only with the usual 
cost of such repairs as his tube required. 

A careful study of this procedure has 
convinced us that the results are so mutually 
satisfactory as to warrant its adoption as a per' 
manent policy. 

We are sincere in the belief that our cus- 
tamers will look upon this type of service as 
adding appreciably to the value of their tube 
investments. 

A new Coolidge tube for an old, at the same 
price which has heretofore applied on the. 
repairs to the returned tube, offers a clean-cut, 
bona-fide transaction, and leaves no room for 
doubt as to the reliability of performance of the 
tube which the customer receives in return. 

With such a policy, backed up by G-E re- 
sources and manufacturing facilities, why take a 
chance by having your tubes repaired elsewhere. 

GENERAL @ ELECTRIC 
X-RAY CORPORATION 

FORMERLY VICTOR X-RAY CORPORATION ' 

2012 Jackson Bivd. Chicago, II). U. S, A. 
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A METHOD FOR THE LOCALIZATION OF FOREIGN BODIES IN 

THE EYE 1 

By ROY KEGERREIS, M.D., Chicago 


T HE localization of foreign bodies 
within the eye by means of X-rays has 
gained tremendously in importance 
with the increase in industrial accidents. It 
is impossible to demonstrate roentgeno- 
graphically a foreign body in a large per- 
centage of patients who are referred for 
examination. As a rule, preliminary roent- 
genograms arc made in order to determine 
whether or not a foreign body is present, to 
eliminate the painstaking work which is 
necessary for an exact localization. Many 
workers take postero-anterior stereoscopic 
views of the skull for the preliminary ex- 
amination, but there are various kinds of 


made of the size, shape, location, and char- 
acter of the foreign body, if it is apparent. 

The patient may be examined by fluoros- 
copy, but the lack of evidence of the pres- 
ence of a foreign body should not be con- 
sidered as evidence in a positive sense. If 
the foreign bod}' is opaque to X-rays and is 
of considerable size, fluoroscopy is frequent- 
ly helpful as a means of preliminary locali- 
zation. 

It is common practice to take lateral and 
cither anteroposterior or postero-anterior 
views when studying fractures or other 
traumatic lesions of the extremities. In such 
work, the bodies to be localized are fre- 


non-metallic foreign bodies which are liable 
to be invisible with this type of technic be- 
cause of the absorption of the X-rays by 
the overlying brain and calvaria. It is better 
practice to take one postero-anterior view of 
the entire skull to show both eyes, since ad- 
jacent sinus, dental, or other pathology is 
frequently present and it is always advanta- 
geous to be able to compare the other side. 
An oblique lateral view, with the injured 
side nearest the film and the rays coming 
slightly from the front, should also be 
taken; in this manner a maximum of con- 
trast is obtained. The two roentgenograms 
will enable a preliminary estimate to be 


quently multiple and the necessary precision 
is more of a gross character than is the case 
in work with the eye in which the foreign 
body is usually quite minute and the locali- 
zation must be as exact as possible. In ex- 
amining an extremity, right-angle views are 
very helpful in giving a true picture of the 
conditions. These same advantages do not 
hold for the work of localization of foreign 
bodies in the eve, because it is often exceed- 
ingly difficult, or even impossible, to identify 
corresponding parts of single or multiple 
foreign bodies. The difficulty in identifying 
corresponding parts does not exist, to a 
great extent, if the tube shift is such that 
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Ka-liolonul Society nf North America, 
Annual .Mctfirt;, at St. Louie, Nov. 30- 


thcre is an angle of, say, 30° between the 
beams of X-rays, yet the accuracy of the 
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localization from measurements of shift of 
images is only slightly decreased. It might 
be pointed out that, the accuracy of localiza- 
tion of foreign bodies in the eye is not lim- 
ited by the accuracy of the measurements on 
the roentgenogram, but, rather, because of 


the derivation of such methods, just as is the 
analogous case with graphic solutions. 

SWEET LOCALIZER 

The apparatus which was developed by 
the late Dr. Sweet is probably the most gen- 



the less apparent inaccuracies of alignment 
and the unknown factors of individual ana- 
tomic variation. It should be noted that “the 
actual localization is made with reference to 
the marker in front of the eye and not with 
reference to the structures of the eye.” 

GENERAL METHODS OF LOCALIZATION 

All methods depend on one or another 
system of three-dimensional triangulation; 
two roentgenograms are made and measure- 
ments are taken from them. Graphic solu- 
tions, which have been used generally, are 
most beneficial when the construction is car- 
ried out and superposed on data that already 
exist on the sheet of paper. The necessary 
computations of analytic methods for the 
determination of the position of a foreign 
body may be made by one who does not 
possess sufficient working knowledge of 
geometry and trigonometry to understand 


erally accepted and used in this country. 
Excellent work can be done with it but 

(1) The cost of the apparatus is con- 
siderable ; 

(2) The apparatus is heavy to handle 
and rather bulky to have about; 

(3) It is not feasible to observe the in- 
jured eye while the exposures are 
being made ; 

(4) The terminals of the X-ray tube are 
rather near the patient. 

The following dimensions are approxi- 
mated in this apparatus: 

16.7 in., perpendicular distance from the 
target to the plane of the photographic 
emulsion ; 

3 in., center of the eye to the plane of the 
photographic emulsion ; 

7 in., tube shift between exposures; 

25°, angle between the X-rays and the 
frontal plane of the patient. 

The obliquity of the X-rays with the 
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frontal plane of the patient's face is used in 
order to “throw out” the shadow of the op- 
posite eye, secure a hone-free exposure of 
the cornea, and have the X-rays penetrate 
a minimum of tissue. All of these condi- 
tions are very desirable. 

TELERADIOGRAPIIY 

Teleradiography assumes that 

(1) The X-rays approach parallelism; 

(2) There is good definition; 

(3) There is very little magnification or 
distortion in the photographic im- 
age. 

These conditions are secured by relatively 
long target-film distances, short object- 
film distances, and, to a certain extent, by the 
use of an X-ray tube with a small focal spot. 
Very often the perpendicular distance from 
the object to the plane of the film is not 
considered sufficiently. The ratio of the tar- 
get-film distance to the object-film distance 
gives an index of the effective parallelism of 
the rays. 

A recent article by Ahlbom (1), which 
very thoroughly reviews the literature on 
foreign body localization in the eye, pre- 
sents a new tclcradiographic triangulation 
method for the localization. Two views are 
taken at right-angles with a target-plate dis- 
tance of 2.75 meters, but the object-plate 
distances arc about 12.5 and 25 centimeters. 
There arc then target and object distance 
ratios of approximately 275 -t— 12.5 = 22 
and 275 -f- 25 — 11. In the Sweet localizer 
the corresponding ratio is 16.75 -f- 3 = 5.6. 
In the arrangement which is being suggested 
( l'ig. I-.-/) the ratio is 30 -f- 3 = 10. 

It i- «een that the parallelism of the ravs, 
according to this ratio measurement, is 
about twice that of the Sweet method and 
comparer faiornWv with that of Ahlltom’s 
so-called tclcradiographic method, yet the 
target-film distance E considerably lc«s than 
one-third his value. 



Fig. 2 -A. Fig. 2-B. 


STEPX’ED FILTER 

Ahlbom has suggested the use of a W'edge- 
shaped filter of aluminum to avoid the over- 
exposure of certain areas and, in particular, 
to cause the cornea to be apparent on the 
roentgenograms. This is a very excellent 
method of eliminating the over-exposure of 
certain parts. A similar adaptation of a fil- 
ter is made in the method which is being 
described. However, the filter, rather than 
the photographic emulsion, 5s used as the 
reference plane and it is made stepped so 
that a system of rather special rectangular 
co-ordinates is apparent on the roentgeno- 
grams (Fig. 2 -A). Although the stepped 
filter and the film should be parallel, this 
need he only approximate, since measure- 
ments are taken from the roentgenograms 
by means of proportional scales that auto- 
matically correct for any possible distortion 
which may exist, because of non-parallelism 
or because of expansion or shrinkage of the 
film The amount of irregular distortion of 
a roentgenogram within any one of the 
rather small elemental rectangles will, quite 
obviously, be negligible. The co-ordinate 
system is apparent on the roentgenograms, 
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but it is not obtrusive and, in general, the 
filter tends to make the foreign body more 
conspicuous without there being any chance 
of occluding it. 

Copper is employed as the filtering mate- 


filter as to be in a line perpendicular to it 
while the patient is being positioned. The 
stepped filter is held by spring friction and 
can be moved about in its plane quite 
easily. The head is raised or lowered and 
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rial, rather than aluminum, since it can be 
much thinner for the same absorption. As 
a result, the edges of the co-ordinate rec- 
tangles are definite. The filter varies from 
1/20 to 1/2 mm. in thickness. 

ALIGNMENT OF PATIENT 

The patient’s head, with the injured side 
down, rests on a framework which is in- 
dependently supported by three levelling 
screws (Fig. 1-5). The head is pressed 
down firmly by means of sandbags and it 
can be raised, lowered, or even tilted by 
manipulating the three levelling screws. 

The visual axis is not the geometric axis 
of the eye and, for that reason, the patient 
should gaze 5° nasalward in the median 
horizontal plane. 

The fiducial marker which is placed 1 cm. 
before the injured eye is a metal cross that 
shows on the roentgenograms. The marker 
which is placed before the uninjured eye is 
a straight edge of non-opaque material. The 
two markers are so fastened to the stepped 


the stepped filter, with the attached fiducial 
markers, is moved about until the wire cross 
is exactly 1 cm. in front of the middle of 
the cornea of the injured eye; the head is 
tilted until the upper marker is also 1 cm. 
away from the cornea of the uninjured eye 
and passes directly before its center. The 
alignment of the filter, fiducial marker, pa- 
tient’s head, and target of the X-ray tube 
has not been correct if the relations shown 
in Figure 2-B do not exist in the roentgeno- 
grams. It is thus seen that a rather good 
check can be had almost at a glance, since 
some of these relations can be made out on 
the roentgenogram. 

A sheet of lead is placed above the pa- 
tient’s head to "cone down” the X-rays. 

measurement and calculations 

Three co-ordinates are required to locate 
a point in space; the specification of the po- 
sition of a foreign body in the eye is no ex- 
ception to this law. The three co-ordinates 
are derived from measurements which are 
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taken from the two roentgenograms by 
means of special proportional scales that 
automatically make the dimensions corre- 
spond to those in the plane of the stepped 
filter. Numerous scales, which van" in mag- 


DISTANCE FROM SAGITTAL PLANE, LATERAL 
OR MEDIAL LOCATION 

The distance of the foreign body from the 
sagittal plane of the eye is obtained by 
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nitude by about 1 per cent, are provided 
and measurements are made with the scale, 
which, in the desired direction, exactly 
match the width of the elemental rectangle 
that contains the image of the foreign body. 

DISTANCE FROM MEDIAN HORIZONTAL 
PLANE, VERTICAL LOCATION 

The distance that the foreign body is 
above, or below, the median horizontal 
plane of the eye can be measured directly 
from the first roentgenogram, in which the 
target of the X-ray tube was on a level with 
the eye and 10 inches anterior to the fiducial 
markers. The scale is calibrated directly in 
millimeters and is “laid out” on the assump- 
tion that the rays through the sagittal plane 
arc parallel (Fig. 3-N ) . This is, admitted- 
ly, an approximation, but it entails a possi- 
ble maximum error of only about one-fifth 
millimeter and it simplifies the necessary 
mathematical manipulations. 


means of two measurements, one from each 
of the roentgenograms (see appendix be- 
low). The measuring scale is placed verti- 
cally so that its 0 coincides with the image 
of the foreign body on the first roentgeno- 
gram in which the target of the X-ray tube 
was on a level with the injured eye. The 
place on the scale at which it crosses the 
lower edge of the horizontal filter band is 
noted (Fig. 3-B). A scale which has been 
found to match the width of the horizontal 
filter band in the other roentgenogram in 
the region of the image of the foreign body 
is so placed that the value which was just 
previously noted on the scale over the first 
roentgenogram is over the corresponding fil- 
ter band edge, and the distance from the for- 
eign body to the sagittal plane can now be 
read directly from the scale (Fig - . 3-C). 

ANTEROPOSTERIOR LOCATION 

The distance of the foreign body from the 
sagittal plane and the horizontal distance of 
the image of the foreign body from the im- 
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age of the fiducial marker are used to make 
the calculation of the anteroposterior loca- 
tion. The measurement of the horizontal lo- 
cation of the image of the' foreign body is 
made from the edge of one of the .vertical 



Fig. 5 -A. 


Fig. 5-B. 


filter bands. This measurement should be the 
same on each of the two roentgenograms. 
If the latter are not the same within the gen- 
eral accuracy of the work, the exposures 
should be repeated. This, of itself, is a good 
check on the accuracy of the set-up of the 
apparatus. 

The anteroposterior location of the for- 
eign body is obtained by means of a so- 
called "alignment chart” and a graphic sub- 
traction (Fig. 4). The two known values 
on the outer scales of the alignment chart 
are connected by a straight edge or stretched 
thread, and the anteroposterior location is 
found by subtracting the reading of the 
middle scale (It) from the measured hori- 
zontal distance given above. The subtrac- 
tion is accomplished by connecting the cor- 
responding values of the outer scales of the 
chart of Figure 4 -B. 


PHYSIOLOGIC METHOD 

Frequently the location of the foreign 
body is determined to be such as to leave 
some doubt as to whether it is within or 
without the orbit. The making of roent- 


genograms when the patient gazes in differ- 
ent directions will produce a shift of the 
image of the foreign body if it is within 
the eyeball, fastened to it or its appendages. 
No motion will be shown if the foreign 
body lies in the axis of rotation, or if the 
two positions are in the same ray, causing 
the two images to be superposed on the 
roentgenogram, even though rotational mo- 
tion has taken place. The underlying princi- 
ples of this method have been fully dis- 
cussed by several authors. 

DISTANCE FROM THE CENTER 

The ophthalmologist who receives the re- 
port is usually desirous of knowing at what 
point the wall of the eyeball is nearest the 
foreign body, and how near it is. The 
square root of the sum of the squares of the 
three distances which have been found gives 
the radial distance from the center. This, 
subtracted from the radius of the eye, gives 
the distance from the outside of the eyeball. 
A special scale (Fig. 3-D) is used to per- 
form the calculation. With it, three lengths 
are laid off end-to-end, which are propor- 
tional to the squares of the distances from 
the center of the eye. The combined total 
length of the three lengths, when measured 
by the scale, gives the desired square root of 
the sum of the squares. The diameters of 
eyes vary considerably, but, as a starting 
point, an eyeball with a diameter of 24 mm. 
is assumed, with a corneal bulge 1 mm. thick 
and 8 mm. radius. Normal eyes will vary 
nearly as much as 10 per cent from this. 
Injured eyes may vary more, because of 
edema, hemorrhage, shrinkage, or even col- 
lapse on account of the actual loss of fluid. 
The referring ophthalmologist is quite ob- 
viously the one to allow for such conditions. 

RESUME 

In the method which is being described, 
the position of the patient is such that the 
injured eye can be observed during the ex- 
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posures. It is suggested that this be done 
bv means of a short range telescope with a 
magnification of about two or three diam- 
eters. 

It seems that there have been no reported 
cases in which the foreign body was not 
rigidly fixed inside the orbit and did not 
turn consistently with it. Such a case 
is a possibility and should be considered if 
the results appear bizarre. 

Any difference in the sharpness of the 
images in the two roentgenograms should 
lead to rejection of them, because poor defi- 
nition is almost sure evidence of motion. 
There is always a great advantage in repeat- 
ing the work, since then a check is possible. 

If the foreign body is in the cornea or 
adjacent structures, valuable information 
may be secured by inserting a small film 
above, below, or alongside of the eye and 
using the so-called "soft tissue technic” 

(2b 

The principle embodied in the stepped 
filter may he applied to any method of lo- 
calization. 

This method should prove satisfactory be- 
cause of the following conditions: 

(1) Films with or without intensifying 
screens may be used. No glass 
plates, special envelopes, or devel- 
oping holders arc required. 

(2) The film is near the injured eye and 
the target-film distance is relatively 
great. 

(3) The stepped filter and fiducial 
markers arc easily adjusted. 

(4) There arc refinements in aligning 
the patient’s head. 

(5) It is necessary to position the pa- 
tient only once ; he need not he dis- 
turbed between exposures. 

(6) The X-rays penetrate a minimum 
of tissue. 

(7) Scatter is minimized by a coning 
down of the X-ray beam to a mini- 
mum. 


(8) The cornea is made apparent. 

(9) The injured eye is observed while 
the exposures are made. 

(10) Inherent checks exist. 

(11) A complete specification is secured. 

(12) The required apparatus is relative- 
ly simple and inexpensive. 

(13) There is ample clearance between 
the high voltage conductors and the 
patient. 

APPENDIX 

Distance from the Sagittal Plane, Lateral 
or Medial Location (Fig. 5 -A). — By the 
law of similar triangles the following pro- 
portions may be set up: 

(1) (30 — x) : z :: x : (b — z) 

(2) (30 — x) : (z+12) ::x : (a— z) 
Equating the product of the means to the 

product of the extremes gives: 

From (2) zx+l2x=(a — z)(30 — x) 
(1) zx = (b- — z) (30 — x) 

Subtracting 

12x = (a — b) (30 — x) 

Solving for x 

x = 30(a — b) /12-f(a — b). 

We measure a and b on the roentgeno- 
grams. This expression for the distance of 
the foreign body from the plane of the filter 
depends on only one variable, (a — b), and, 
accordingly, a scale can be constructed to 
give x in terms of the difference between 
the two lengths a and b (Figs. 3 -B and 
3-C). The scale may be calibrated in dis- 
tance from the sagittal plane by the sub- 
traction of a constant from the value of ,r. 

Anteroposterior Location (Fig. 5 -B ). — 
By the law of similar triangles 

d : (c— x) : : 30 : (10 + c) 
Equating the product of the means to the 
product of the extremes and solving for .r 
gives 

-x = c— (d/30) (10 + c). 

W c secure c by measurement and d 
by calculation. The expression on the ex- 
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age of the fiducial marker are used to make 
the calculation of the anteroposterior loca- 
tion. The measurement of the horizontal lo- 
cation of the image of the foreign body is 
made from the edge of one of the vertical 
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filter bands. This measurement should be the 
same on each of the two roentgenograms. 
If the latter are not the same within the gen- 
eral accuracy of the work, the exposures 
should be repeated. This, of itself, is a good 
check on the accuracy of the set-up of the 

apparatus. . , 

The anteroposterior location of the ior- 
eign body is obtained by means of_ a so- 
called “alignment chart” and a graphic su - 
traction (Fig. 4). The two known values 
on the outer scales of tire alignment chart 
are connected by a straight edge or stretched 

thread, and the anteroposterior location 

found by subtracting the reading . 

middle scale (K) from the rneasured hori- 
zontal distance given above. T1 e 
tion is accomplished by connecting the cor 
responding values of the outer scales of the 
chart of Figure 4 -B. 


PHYSIOLOGIC 


METHOD 


genograms when the patient gazes in differ- 
ent directions will produce a shift of the 
image of the foreign body if it is within 
the eyeball, fastened to it or its appendages. 
No motion will be shown if the foreign 
body lies in the axis of rotation, or if the 
two positions are in the same ray, causing 
the two images to be superposed on the 
roentgenogram, even though rotational mo- 
tion has taken place. The underlying princi- 
ples of this method have been fully dis- 
cussed by several authors. 

DISTANCE FROM THE CENTER 

The ophthalmologist who receives the re- 
port is usually desirous of knowing at what 
point the wall of the eyeball is nearest the 
foreign body, and how near it is. The 
square root of the sum of the squares of the 
three distances which have been found gives 
the radial distance from the center. This, 
subtracted from the radius of the eye, gives 
the distance from the outside of the eyeball. 
A special scale (Fig. 3-D) is used to per- 
form the calculation. With it, three lengths 
are laid off end-to-end, which are propor- 
tional to the squares of the distances from 
the center of the eye. The combined total 
length of the three lengths, when measured 
by the scale, gives the desired square root of 
the sum of the squares. The diameters of 
eyes vary considerably, but, as a starting 
point, an eyeball with a diameter of 24 mm. 
is assumed, with a corneal bulge 1 mm. thick 
and S mm. radius. Normal eyes will vary 
nearly as much as 10 per cent from this. 
Injured eyes may vary more, because of 
edema, hemorrhage, shrinkage, or even col- 
lapse on account of the actual loss of fluid. 
The referring ophthalmologist is quite ob- 
viously the one to allow for such conditions. 

RESUME 


Frequently the location of the foreign 
dv s determined to be such as to -leave 
Y a mt as to whether it is within or 
Smut 0 the orbit. The making of roent- 


In the method which is being described, 
the position of the patient is such that the 
injured eye can be observed during the ex- 
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In attempting to make the diagnosis of 
small intestinal lesions, the roentgen-ray 
technic is of extreme importance. First , the 
patient must he examined in tire upright 
posture. Second, begin to look for abnor- 
malities in the small intestinal pattern from 
the two and one-half to the six-hour period. 
They are often encountered just about the 
time die last part of the barium meal leaves 
the stomach. Third, secure a film of the 
suspicious area at once and continue to 
watch for other overfilled loops, recording 
at once. The shadows are apt to be evanes- 
cent. It is a mistake to expect them to be 
persistent. Remember that you are search- 
ing for evidence of partial and not complete 
obstruction. 

The vast majority of adhesions are post- 
operative in character but some are pro- 
duced by former inflammatory processes. 

I have designated the usual adhesions that 
follow appendectomy as Grade 1. In this 
type the coils of the terminal ileum are 
matted together, i.c., adherent to each other. 
No 'symptoms are produced by this form. 

In adhesions of Grade 2, one or more 
bands are formed which attach a coil of the 
gut to some neighboring organ or to the 
abdominal wall. This type may produce no 
symptoms; however, it forms a trap that 
may catch a loop of the bowel and produce 
acute obstruction. Often a patient gives a 
history of several attacks of partial obstruc- 
tion, with complete absence of symptoms be- 
tween the attacks. The most careful X-rav 
examination may fail to disclose these 
bands, but the alert observer will usually 
find atypical dilated coils. 

Adhesions of Grade 3 form definite 
bands which hind down the intestine and 
form a partial stenosis of the lumen and in- 
terfere with function, as illustrated bv the 
adhesive hands that constrict the terminal 
ileum. 1 his type is more easily demon- 
strated by roentgen examination. The 


the region of the constriction, intermittent 
in character, often nausea and anorexia. A 
history of partial attacks of obstruction is 
usually obtained. 

It is obvious that adhesions of all three 
types may' exist in the same patient. 3 

The post-operative treatment is of ex- 
treme importance. We must avoid every- 
thing that might incite peristaltic move- 
ment of the small intestine. During the first 
72 hours after operation the following 
rules must be rigidly enforced: 

1. No food or water to be given by 
mouth. Frequently moisten the tongue and 
lips with cold water to maintain salivary se- 
cretion, thereby preventing possible ascend- 
ing infection, particularly of the parotid 
gland. 

2. The patient to be sustained by the 
free use of intravenous glucose and saline 
solution. 

3. No vomiting to be permitted. The 
Levin intra-nasal catheter is to be kept in 
the stomach and the contents siphoned until 
all danger from accumulation of gastric se- 
cretion is over. 

4. Permit no enema or passage of the 
colon tube. 

5. Permit no laxative to be given. 

6. The patient is to be kept under the 
constant influence of morphine, given hvpo- 
dermatically by the “overlapping method,’’ 
i.c., every four to six hours in doses suffi- 
cient to produce mental calm and physical 
rest. The dosage will vary from 1/12 to 
Z.\ grain. Care must be exercised that the 
patient docs not emerge from the morphia 
influence until the 72-hour period has 
elapsed. After this time the usual sympto- 
matic treatment is employed. 

In my scries of patients, 20 cases of di- 
verticulum of the duodenum and 12 cases of 
diverticulum of the jejunum were encoun- 
tered. None of the patients developed 
symptoms that could he traced to the di- 


■.ymptoms are usually dull pain located in 


•Films were *hown from which 
the three craves differentiated. 


the c*«ayist demonstrated 
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treme right is calculated by means of the 
alignment chart (Fig. 4-A). 
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DISCUSSION 

Dr. Robert R. Newell (San Francisco ) : 
I would like to know whether the triangula- 
tion of that foreign body is done with ref- 
erence to the height above the surface of the 
film or if it is done in regard to the eyeball. 
Does the shadow of the eyeball show with suf- 
ficient clearness so that you measure its rela- 
tion to the height of the eyeball ? 

One needs, for localization of foreign bodies 
in the eye, better than millimeter accuracy. It 
often makes all the difference in the world 
whether a foreign body is inside or outside 
the eyeball. Inasmuch as many foreign bodies 
hang up against the sclera, that question 
comes up very often. 

I would like to ask if you tried your locali- 
zation on known foreign bodies in the eye. 
Occasionally I have checked the position of 
a foreign body in the eye by putting marks 
on the eye. Take some thin silver wire and 
wrap it into a spiral, then clip off pieces to 
make very small rings of about a millimeter 
in diameter, open just wide enough, which you 


can clip to the conjunctiva at the limbus. I 
have had occasion to put on two of these at 
opposite ends of a diameter of the cornea, 
and localized them and the foreign body at the 
same time, in order to be sure of the position. 

Dr. Gentz Perry (Evanston, ID.) : I was 
quite impressed with the nicety with which 
the position of the head may be adjusted with 
this apparatus. I think that is really a very 
nice point of improvement, as shown by this 
technic. 

I would like to ask the essayist, in relation 
to the question just asked, if the foreign body 
is within the eyeball. The essayist mentions 
the movement of the foreign body as shown 
by different views, if they' are made in rela- 
tion to the movement of the eyeball. He uses 
the term "orbit.” I am not quite certain 
whether, in his paper, he means the bony or- 
bit or the eyeball. I would like to have him 
bring out that point. 

I am quite impressed with what should be 
a very accurate localization. I think that there 
are certain improvements in the technic shown 
that are well worth our consideration. 

Dr. Kegerreis (closing) : It can be stated 
that the filter plane is taken as the plane of 
reference. 

The use of a wire loop, which Dr. Newell 
has originated in localization, is very' excellent 
and has many' advantages. Its only disadvan- 
tage, as I see it, is that an additional very 
slight trauma is inflicted on the outer surface 
of the injured eye. 


ROENTGEN DIAGNOSIS OF LESIONS IN THE SMALL 

INTESTINE 1 

By HORACE W. SOPER, M.D, St. Louis, Missouri 


S INCE publication of an article in Au- 
gust, 1929, 2 1 have been able to formu- 
late more accurately' the interpretation 
of atypical patterns in the small intestine as 

jp.'j before the Radiological Society of North America, 
at the Seventeenth Annual Meeting, at St. Lome, Nov. 30- 

D =Am’ Jour.' Roentgenol, and Rad. Then, August, 1929, 
XXII, 107-119. 


they appear upon the X-ray films. In- 
creased experience has led to the diagnosis 
of a larger number of cases presenting ob- 
scure symptoms. Differential diagnosis be- 
tween diverticula, adhesions, and new- 
growths is of chief interest and I shall con- 
fine mv paper to that subject. 
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intcrarticular space, and, finally, fusion of 
the articular surface with complete anky- 
losis. There was, or still is, present, some- 
where in the body, a real inflammatory proc- 
ess as expressed in the blood picture if we 
find leukocytosis with polynucleosis in the 
beginning of the disease; also the sedimen- 
tation time is often found to be more rapid. 
There is always an effusion of the joints in 
the beginning. This might be of the exuda- 
tive tvpe, when the effusion will last for 
quite a time; or it may be of the fibrous 
type, in which the effusion disappears in .a 
short time. 

2. The hypertrophic type, or arthrosis, 
shows marked deformity of the contours of 
the bone. Spur formation, osteophytes, or 
parrot-beak formation, will be seen in the 
X-ray film, but early decalcification will not 
be observed. The hypertrophic arthritic pa- 
tient may show metabolic disturbances, symp- 
toms of general endocrine imbalance, and, 
often enough, he gives evidence of constant 
mechanical trauma. The result of strain and 
stress of life appears in some persons in this 
form of arthritis. 

In his report the roentgen diagnostician 
should never fail to pronounce an arthritic 
patient as hypertrophic or atrophic. When 
the hands arc affected, the differentiation 
can he made easily and early. It is possible 
that both kinds of arthritis may he seen 
roentgenologicallv in a single patient, which 
makes the treatment and clinical manage- 
ment more complicated. That roentgcnthcr- 
apy can he of value in treating this disease 
is not so generally accepted. 

The treatment of arthritis with X-ravs 
dates hack to Sokolow (2) in 1897. As 
early as 18°S, Stcnheck (3) reported 52 
cases of chronic arthritis of which 80 per 
cent could he improved by X-rnv therapv. 
The first report in this country was made bv 
Anders, Finland, and P fabler, in 1906 (2). 
Clinically and roentgenologicallv their pa- 
tients showed great improvement after the 
X-ray treatment. 


Edsall and Pemberton (4) reported one 
case of arthritis treated by X-rays. Their 
publication was a warning to roentgenolo- 
gists, for the toxic reaction after X-ray 
was, in their opinion, too dangerous. Pem- 
berton (5) repeated his warning. Every 
roentgenologist who tried X-radiation in 
arthritis observed the same phenomenon, 
namely, increased pain starting after a ferv 
hours of exposure, with, sometimes, general 
malaise symptoms, seemingly of toxic ori- 
gin (as described by Edsall and Pember- 
ton), lasting for from one day to two weeks. 
The explanation given by the internist or 
roentgenologist (sudden tissue breakdown, 
with inability of tire organism to take care 
of this invasion of dead tissues in the blood 
stream) did not satisfy everyone. In spite 
of the results observed after this reaction of 
increased pain had passed, the treatment of 
arthritis with X-rays was abandoned. Re- 
ports appeared sporadically in the roentgen 
literature praising the analgesic effect of X- 
rav treatment in arthritis. This phenome- 
non was explained as a direct effect on the 
lymphocytes and leukocytes which had in- 
vaded the nerves and were broken down 
through X-ray therapy, thereby reducing the 
tension in the nerve sheath. Undoubtedly 
X-rays affect the lymphocytes and leuko- 
cytes in an inflamed area, but this breaking 
down of blood tissues does not satisfactorily 
explain all the effects of radiation. 

In 1921 I started to study the effect of 
roentgen and radium rays on nerve tissues. 
The general opinion at that time was that 
nerve tissues arc highly roentgen-ray resist- 
ant. which is true so far as motor and sen- 
sory nerves and brain tissue are concerned. 
A few writers had expressed the opinion that 
X-rays or radium might have a positive ef- 
fect on the vegetative nervous system, but 
only theories were offered. My animal ex- 
periments (6) brought me to the following 
conclusions; X-rays or radium affect the 
vegetative nervous system, first with a stim- 
ulation (Stage 1) lasting for from several 
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verticulum. Recently Morrison and Eeld- 
man 4 reported a case of carcinoma occur- 
ring in a duodenal diverticulum. 

Twenty-four-hour stasis in the ileum 
must be regarded as a pathologic condition. 
Heed must be given Case's warning that the 
9-hour film may show an empty ileum, 
while the 24-hour observation may reveal 
barium in the terminal ileum because of re- 
gurgitation from the cecum. Of course, it 
is obvious that barium may be present in 
the ileum 24 hours after a barium meal in 
cases of pyloric obstructive lesions. Oper- 
ative confirmation was obtained in 20 of 
the patients: definite obstructive disease 
was disclosed in all of them. 

In cancer of the small intestine, the di- 
lated atypical loop is usually irregular in 
contour and is surmounted by a small gas 
bubble. The test for occult blood is positive 
in nearly every case of small intestinal ma- 
lignancy. The diverticulum of the small in- 
testine is usually of smooth contour and is 
rarely surmounted by a gas bubble. 

There are four sources of error in the 
interpretation of small intestinal patterns, 

Worrison, T. H., and Feldman, >1. : Ann. Clin. Med., 
October, 1926, V, 326. 


and I would emphasize a few guiding pre- 
cepts. 

(1) Never examine a patient in an at- 
tack of abdominal pain. 

(2) Never examine a patient after a 
purgative. 

(3) Never pass on a patient during an 
attack of diarrhea. 

(4) Finally, never make the mistake of 
looking for complete obstruction. You will 
often find this about the terminal ileum, but 
those films which are truly important are 
the ones taken from the second to the sixth 
or eighth hour after the barium meal. 

CONCLUSION 

Intensive study of the course of the ba- 
rium meal in its passage through the small 
intestine is necessary in order to establish 
the diagnosis of pathologic conditions. 
Careful palpation may disclose the presence 
of a small movable tumor that will lead to 
the diagnosis of a lesion in the small intes- 
tine. Routine examination of the feces for 
occult blood is of extreme importance in 
the detection of malignant ulcerative 
growths in the small intestine. 


ROENTGENTHERAPY IN ARTHRITIS 1 


NEW ASPECTS AND TECHNIC 


By HEINZ LANGER, M.D. 

Prom the Deep X-ray and Physiotherapeutic Department. Western Pennsylvania Hospital 

Pittsburgh, Pennsylvania 


M AY I take it for granted that every- 
one interested in the treatment of 
arthritis, and its etiology and pa- 
thology, has familiarized himself with Dr. 
Pemberton’s excellent book, "Arthritis and 
Rheumatoid Conditions” (1)? The classi- 
fication of the numerous types of this ail- 
ment demonstrates how little we are in- 
formed about one of the oldest and most 
common diseases in the world. Aside from 
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arthritis produced by well known infections, 
such as tuberculosis, syphilis, and gonor- 
rhea, as well as arthritis urica (gout), we 
have to distinguish two major groups of 
chronic arthritis. 

1. The atrophic type of arthritis, called 
in England “rheumatoid” arthritis, shows at 
first only inflammatory reaction of the bones 
in the region of the joints, with very little 
osteoporosis present. In the later stage, de- 
calcification will be observed, disappearance 
of cartilage followed by narrowing of the 
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interarticular space, and. finally, fusion of 
the articular surface with complete anky- 
losis. There was, or still is, present, some- 
where in the body, a real inflammatory proc- 
ess as expressed in the blood picture if we 
find leukocytosis with polynucleosis in the 
beginning of the disease; also the sedimen- 
tation time is often found to he more rapid. 
There is always an effusion of the joints in 
the beginning. This might he of the exuda- 
tive type, when the effusion will last for 
quite a time; or it may he of the fibrous 
type, in which the effusion disappears in .a 
short time. 

2. The hypertrophic type, or arthrosis, 
shows marked deformity of the contours of 
the hone. Spur formation, osteophytes, or 
parrot-beak formation, will he seen in the 
X-ray flint, hut early decalcification will not 
he observed. The hypertrophic arthritic pa- 
tient may show metabolic disturbances, symp- 
toms of general endocrine imbalance, and, 
often enough, he gives evidence of constant 
mechanical trauma. The result of strain and 
stress of life appears in some persons in this 
form of arthritis. 

In bis report the roentgen diagnostician 
should never fail to pronounce an arthritic 
patient as hypertrophic or atrophic. When 
the hands are affected, the differentiation 
can he made easily and early. It is possible 
that both kinds of arthritis may lie seen 
roentgenologic ally in a single patient, which 
makes the treatment and clinical manage- 
ment more complicated. That roentgenther- 
npy can he of value in treating this disease 
is not so generally accepted. 

The treatment of arthritis with X-rays 
dates hack to Sokolow (2) in 1897. As 
early as 18 c >8, Stenbeck (3) reported 52 
cases of chronic arthritis of which 80 per 
cent could he improved by X-rnv therapy. 
The first report in this country was made by 
Anders, {Inland, and Pfnbler. in 1006 (2). 
Clinically and roentgenological!}- their pa- 
tients showed great improvement after the 
X-rnv treatment. 


Edsall and Pemberton (4) reported one 
case of arthritis treated by X-rays. Their 
publication was a warning to roentgenolo- 
gists, for the toxic reaction after X-ray 
was, in their opinion, too dangerous. Pem- 
berton (5) repeated his warning. Every 
roentgenologist who tried X-radiation in 
arthritis observed the same phenomenon, 
namely, increased pain starting after a few 
hours of exposure, with, sometimes, general 
malaise symptoms, seemingly of toxic ori- 
gin (as described by Edsall and Pember- 
ton), lasting for from one day to two weeks. 
The explanation given by the internist or 
roentgenologist (sudden tissue breakdown, 
with inability of the organism to take care 
of this invasion of dead tissues in the blood 
stream) did not satisfy everyone. In spite 
of the results observed after this reaction of 
increased pain had passed, the treatment of 
arthritis with X-rays was abandoned. Re- 
ports appeared sporadically in the roentgen 
literature praising the analgesic effect of X- 
ray treatment in arthritis. This phenome- 
non was explained as a direct effect on the 
lymphocytes and leukocytes which had in- 
vaded the nerves and were broken down 
through X-ray therapy, thereby reducing the 
tension in the nerve sheath. Undoubtedly 
X-rays affect the lymphocytes and leuko- 
cytes in an inflamed area, but this breaking 
down of blood tissues does not satisfactorily 
explain all the effects of radiation. 

In 1921 I started to study the effect of 
roentgen and radium rays on nerve tissues. 
The general opinion at that time was that 
nerve tissues are highly roentgen-rav resist- 
ant. which is true so far as motor and sen- 
sory nerves and brain tissue are concerned. 
A few writers had expressed the opinion that 
X-ravs or radium might have a positive ef- 
fect on tii c vegetative nervous system, hut 
only theories were offered. My animal ex- 
periments (6) brought me to the following 
conclusions: X-rays or radium affect the 
vegetative nervous system, first with a stim- 
ulation (Stage 1 ) lasting for from several 
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verticulum. Recently Morrison and Feld- 
man 4 reported a case of carcinoma occur- 
ring in a duodenal diverticulum. 

Twenty-four-hour stasis in the ileum 
must be regarded as a pathologic condition. 
Heed must be given Case’s warning that the 
9-hour film may show an empty ileum, 
while the 24-hour observation may reveal 
barium in the terminal ileum because of re- 
gurgitation from the cecum. Of course, it 
is obvious that barium may be present in 
the ileum 24 hours after a barium meal in 
cases of pyloric obstructive lesions. Oper- 
ative confirmation was obtained in 20 of 
the patients: definite obstructive disease 
was disclosed in all of them. 

In cancer of the small intestine, the di- 
lated atypical loop is usually irregular in 
contour and is surmounted by a small gas 
bubble. The test for occult blood is positive 
in nearly every case of small intestinal ma- 
lignancy. The diverticulum of the small in- 
testine is usually of smooth contour and is 
rarely surmounted by a gas bubble. 

There are four sources of error in the 
interpretation of small intestinal patterns, 

‘Morrison, T. H„ and Feldman, M.: Ann. Cim. Med., 
October, 1926, V, 326. 


and I would emphasize a few guiding pre- 
cepts. 

(1) Never examine a patient in an at- 
tack of abdominal pain. 

(2) Never examine a patient after a 
purgative. 

(3) Never pass on a patient during an 
attack of diarrhea. 

(4) Finally, never make the mistake of 
looking for complete obstruction. You will 
often find this about the terminal ileum, but 
those films which are truly important are 
the ones taken from the second to the sixth 
or eighth hour after the barium meal. 

CONCLUSION 

Intensive study of tire course of the ba- 
rium meal in its passage through the small 
intestine is necessary in order to establish 
the diagnosis of pathologic conditions. 
Careful palpation may disclose the presence 
of a small movable tumor that will lead to 
the diagnosis of a lesion in the small intes- 
tine. Routine examination of the feces for 
occult blood is of extreme importance in 
the detection of malignant ulcerative 
growths in the small intestine. 
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M AY I take it for granted that every- 
one interested in the treatment of 
arthritis, and its etiology and pa- 
thology, has familiarized himself with Dr. 
Pemberton’s excellent book, “Arthritis and 
Rheumatoid Conditions” (1)? The classi- 
fication of the numerous types of this ail- 
ment demonstrates how little we are in- 
formed about one of the oldest and most 
common diseases in the world. Aside from 
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arthritis produced by well known infections, 
such as tuberculosis, syphilis, and gonor- 
rhea, as well as arthritis urica (gout), we 
have to distinguish two major groups of 
chronic arthritis. 

I The atrophic type of arthritis, called 
in England “rheumatoid” arthritis, shows at 
first only inflammatory reaction of the bones 
in the region of the joints, with very little 
osteoporosis present. In the later stage, de- 
calcification will be observed, disappearance 
of cartilage followed by narrowing of the 
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Influences ns one of the factors in the pro- 
duction of this form of arthritis. I have not 
covered all the symptoms of vegetative dis- 
turbances in arthritis, but I should like, in 
summing up, to mention the fact that, gen- 
erally, the arthritic belongs to the nervous 
type, with numerous stigmata of vegetative 
nervous disturbance present. 

Magnus-Alslcbcn (18) found in animal 
experiments that not only the arteriole but 
even the capillaries of the muscle are under 
the direct influence of the sympathetic sys- 
tem. He found that resection of the sympa- 
thetic nerves changes the permeability and 
metabolism of the tissues involved, not 
through change of blood supply, but through 
direct influence upon the sympathetic nerves. 
Hajos (19), Heinrich (21), and others 
found, in animals sensitized with horse se- 
rum, that the anaphylactic shock could be 
prevented if they received X-ray treatment 
before they were re-injected. Sometimes the 
anaphylactic shock appeared after re-injec- 
tion, but it was retarded or in milder form. 

I am fully aware of the fact that even 
very carefully prepared animal experiments 
cannot give us full information about bio- 
logic questions *, wc arc still dealing too much 
with theories. But, if working theories and 
animal experiments are correlated, we 
should be encouraged to go on with further 
study. 

The above-mentioned results of animal 
experiments and clinical observations indi- 
cate certain influence of the vegetative nerv- 
ous system in arthritis. When the symptoms 
appeared symmetrically, it was assumed that 
part of the higher situated vegetative nerv- 
ous center was involved and X-rays were 
applied over this part of the body. 

THURAPY 

The ftr-t aim of the physician in charge 
of an arthritic patient is of course, the elim- 
ination of the focal infection. Without go- 
ing into detail, it might be said that there 


has been too much removal of teeth and 
tonsils and not enough attention has been 
paid to the intestinal tract, genital organs, 
and lungs. We found, in a surprisingly 
great number of cases, erosion of the cervix 
with endocervicitis as the cause in women, 
and, in men, chronic prostatitis. Endocrine 
disturbances were frequently found. If a 
body is in a stage of allerg}-, a special diet 
might be of great value as Rowe (22) and 
others have proved. 

Our department has had the opportunitv 
in the last five years to treat 1,146 patients. 
In 783 of these cases the referring physician 
prescribed treatment with some kind of 
physiotherapy. We regret that we were un- 
able to do anything more with this group 
of patients than to earn- out the doctors' 
orders. Another group of patients received 
roentgentherapy in addition, with the closest 
co-operation of the referring physician. 
This close co-operation is necessary for the 
reaction after X-ray therapy (Stage 1). 

If the vegetative nervous system of an 
arthritic patient (psyche and body) seems to 
be in a stage of hyperexcitability and X-rays 
are applied to some part of the body, it is 
possible to assume that the vegetative nerv- 
ous system of the body might pass, bv reflex 
action, through Stage 1. Increased pain will 
be observed. As in foreign protein shock, 
the general malaise which might be present 
can be thus partly explained. Muller and 
Petersen’s (24) experiments demonstrate 
the close connection between skin stimula- 
tion and the influence on the vegetative in- 
nervation of the other organs. Since mon- 
arthritis gonorrboicn can be so favorably in- 
fluenced by X-ray therapy that some writers 
cal! it the treatment of choice, it is reason- 
able to assume that, provided the local in- 
fection is at the same time well taken care 
of, hypertrophic and atrophic arthritis could 
be influenced with roentgen rnvs. 

Out of 363 patients who received X-ray 
treatment. 86 showed marked symptoms of 
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hours to a week or, rarely, two weeks, which 
passes finally to a paralyzing or quieting ef- 
fect of the treated nerve (Stage 2). The 
effect can be observed much more easily as 
the nerve is in a condition of hyperactivity. 
This observation has been proved to be cor- 
rect by Zimmern and Chailley-Bert, Gabriel 
(10), Lazarus and Dunbar (11), Redfield, 
Forbes (12), and others. 

Are there symptoms of vegetative nerv- 
ous disturbances present in arthritis? To 
answer this question let us see what is our 
conception of arthritis. The general opinion 
to-day is that the first factor to produce an 
arthritic condition is a bacterial infection. 
Whether this infection remains local or 
spreads more or less over different parts of 
the body most probably is not of such great 
importance. The second factor is the indi- 
vidual reaction of the body toward the in- 
fection. This reaction is explained to-day 
by most authorities as an anaphylactic re- 
action. 2 The clinical manifestations, with 
their typical X-ray findings, are variable and 
are based upon an inherited or acquired con- 
dition of the body. The vegetative nervous 
system seems to play a very important role 
in any anaphylactic reaction, most probably 
under the influence of a biochemical effect. 

Pemberton has directed a great deal of 
research to the question of circulatory 
changes in arthritis. The system seems to 
be in a state of over-irritation, produced by 
the anaphylactic reaction. It can be readily 
understood that vasoconstriction interferes 
with a good blood supply to the surrounding 
muscles and tendons, and to joints w ith poor 
blood supply. That spastic contraction of 
the peripheral arteries commonly gives rise 
to pain is generally conceded. The presence 
of pain, even when the patient is in per ec 
rest might be partly due to the spastic con- 
traction of the blood vessels in the diseased 
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area of the body. We also have studied our 
arthritic patients from the standpoint of 
skin temperature taken by readings. Low- 
ered temperature of the affected area was 
usually observed, which confirms the find- 
ings of Adson and Rowntree (13), Hench 
(14), and others. 

APPEARANCE OF THE SKIN 

We know that the appearance of a shiny, 
glossy skin, sometimes in combination with 
edema of the underlying tissues, is explained 
as due to trophic changes and, as such, is 
identified with disturbances of the vegetative 
nervous system. Very often the nails show 
trophic disturbances, their symmetrical ap- 
pearance pointing strongly toward the vege- 
tative nervous influence. These clinical 
signs, sometimes combined with a symmetri- 
cal appearance of dermatitis, mostly on the 
lower extremities, have been frequently 
found in our arthritic patients. 

INTERNAL SECRETION 

Menge (IS) found arthritis in women of' 
the climacteric age to be practically always 
bilateral. Riebold (16) presents a whole 
group of arthritic patients with endocrine 
disturbances and points to the sclerodermatic 
changes of the skin, vasomotor disturbances, 
and erythema resembling urticaria. Heiden- 
hain (17) speaks of senile, symmetrical, bi- 
lateral arthritis. In describing the hyper- 
trophic type of arthritis in its roentgenologic 
aspect Pemberton says: "Although the pa- 
tient may not be aware that both knees are 
affected, the X-ray picture will usually show 
bilateral involvement of bony tissue, even 
though one knee is without pain and seems 
to have normal function.” He does not say 
it, but a certain symmetrical involvement of 
the bony tissues, it seems to me, can be fre- 
quently observed. This is a sign which 
points" to the influence of the vegetative 
nervous system. The existence of Charcot’s 
joints illustrates the operation of nervous 
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two weeks after treatment, 28 per cent 
showed increased pain with general malaise. 
Opiates were needed in some cases on the 
first night. 

Treatment can be repeated if the patient 
shows recurrent symptoms of vegetative 
nervous system disturbances. The skin tem- 
perature, taken at various intervals, can he 
used to determine if another X-ray treat- 
ment should be given. Increasing pain is 
also an indication for a repeated treatment, 
but at least six weeks should elapse after 
each X-ray scries. 

The reason for giving roentgen treatment 
in arthritis can be summarized as follows: 

1. X-rays have some effect on the vege- 
tative nervous system. After symptoms of 
irritation (Stage 1), a quieter condition, 
varying in duration (Stage 2), may be ob- 
served. 

2. Roentgen rays seem to lessen ana- 
phylactic reaction. 

3. X-rays have a direct effect on lym- 
phocytes and leukocytes and reduce general 
inflammation and pressure on nerve sheaths. 

4. X-rays have an analgesic effect. 

5. X-ray treatment produces a better 
blood supply in the diseased area, through 
its effect on the vegetative nervous system; 
consequently, a better tissue metabolism is 
established. 

If the vegetative nervous system plays a 
certain role in the production of arthritis 
and if, as we contend, roentgentherapy has 
some influence on the vegetative nervous 
system, it is obvious that the results from 
such treatment cannot be expected imme- 
diately. Regeneration of tissues and their 
metabolism will be slow. 1 have frequently 
observed amelioration in patients even after 
from six to eight months have passed since 
treatment. 1 hesc particular observations 
were made on patients who did not receive 
further treatment of anv kind. 

Adson and Rowntree (13), from the 
Yavo ( linic, have reported operative pro- 



Fig. 2. For the upper extremities one field over 
each side of the neck, including the centrum of the 
\cgctative nersous system. 


ccdurc on the corresponding ganglia and 
nerves in selected arthritic patients. I should 
like to suggest trying X-rav therapy first, 
because I am convinced that a great num- 
ber of patients can be made comfortable 
without such drastic measures as these writ- 
ers have used. 

SUMMARY 

The two most important groups of 
arthritis are briefly outlined. 

The first publication of the use of X-ray 
therapy in arthritis is cited. 

An attempt is made to show that the vege- 
tative nervous system plays a certain role 
in arthritis. 

7 he effect of X-rays on the vegetative 
nervous system in arthritic patients is postu- 
lated as present in two stages: Stage 1. ex- 
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p,„ 1 For the lover extremities, two or four 
fields, 8 X 18 cm, aiming at the corresponding 
ganglia of the lower bach 


vegetative nerve disturbances as described 
above We gave 23 of these both local and 
paravertebral treatment, the remaining 
recehed X-iay treatment only o\er the cor- 
respondmg ganglia and nerves This made 
them so comfortable that local treatment 
over the afflicted joint did not seem advisa- 
ble The coldness and clamminess oi ex- 
tremities, swelling of Pints, and other 
symptoms, became less marked and pa n 
was greatly diminished Only - P er ce 

responded ruth slight improvement for a 

short period The beneficial effect of sue 
treatment lasts sometimes for qmte * 1 
Often the treatment had to be repea a 
from six to eight weeks 


Physiotherapy, internal medication, and 
removal of focal infection were carried out 
simultaneously The beneficial effect upon 
patients receiving X-ray treatment compared 
with the greater number who received all 
kinds of therapy except X-rays, convinces us 
of the superior effect of the roentgen ray 
over other therapeutic agents 

The technic used was short wave therapy, 
from 185 K V to 200 IC V , 0 5 mm cop- 
per, 3 mm aluminum, 35 cm skin distance, 
wave length 0 16 A U , 4 nnlliamperes 
For the lower extremities, we used two or 
four fields, 8 XI 8 cm , aiming at the corre- 
sponding ganglia of the lower back (Fig 
1 ) The inclination of the tube should be 45 
degrees Each day 200 r are given each 
field until from 500 to 600 r have been 
given. For the tipper extremities, one field 
over each side of the neck is given, includ- 
ing the centrum of the vegetative nervous 
svstem (Fig 2) Each field is given 200 r 
daily until 500 r have been reached 

The treatment of ganglia situated higher 
is not always sufficient to bring about the 
desired result I believe that the local treat- 
ment over the joints should be given in all 
cases It is, at the present time, impossible 
to say whether the atrophic or the hyper- 
trophic tvpe shows more disturbance of the 
vegetative nervous system 

Out of the 363 patients treated, 65 were 
atrophic (18 males and 47 females) ; 138 
were hypertrophic (45 males and 93 fe- 
males) We diagnosed 160 cases roentgen- 
ologically as arthritis, either without specifi- 
cation of type or as belonging to the mixed 
type Local treatment over the afflicted 
joints was given to 300 patients For the 
local treatment an attempt should he made 
to treat the joint homogeneouslv wfith 500 r, 
using the same technic as mentioned pre- 
viously 

After X-ray application, about 75 per 
cent showed increased pain lasting generally 
for 48 hours For a period of from one to 
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disease or in treating disease an impracticable 
procedure. AVc perhaps had better step out 
of that role and give attention to this subject. 
It is the ignoring of such phases of medicine 
that has stimulated all forms of irregular 
medicine. 

1 am quite sure that, to the surgeon and in- 
ternist and various specialists, the idea of ap- 
plying roentgen rays to the vegetative system, 
or even directly to the joints, for the treat- 
ment of chronic ostco-arthritis will surely seem 
visionary, but we have made great progress in 
recent years and Dr. Langer deserves credit 
for his persisting attention to the treatment 
of the vegetative system in various affections. 

He is not alone. In my early years (re- 
ferred to in an article which Dr. Anders, Dr. 
Daland, and I presented before the Pennsyl- 
vania State Medical Society, perhaps in 1906) 

I treated a case of osteo-arthritis that was 
resisting every form of treatment of which 
we knew at that time, and the patient experi- 
enced relief. At the present time we do not 
know just why, but we have a much better 
idea. 

In the first place, wc know from many ex- 
periments and from many observations on 
other clinical conditions that wc do get a very 
definite result in the treatment of various 
kinds of inflammations, both acute and 
chronic. We know to-day that one of the best 
forms of treatment of erysipelas is roentgen- 
therapy properly given, and there is nothing 
more acute than erysipelas as an infection. 

We also know that there arc many chronic 
infections that yield to irradiation. Matsuki, 
working in the Roentgen Institute under Pro- 
fessor Ilolzknccht, showed that roentgen rays 
applied directly to a fresh wound will aid in 
the healing process and give a better scar and 
better results. 

He also performed most careful experi- 
mental work on fractures in rabbits in which 
he broke the bones of the legs on both sides 
and treated one side by irradiation immedi- 
ately and left the other side untreated. He 
showed that he got better union, with less 
calhi'. formation but more solid, as a result of 
a single application of the roentgen rays. 

Matsuki and others have also done a great 


deal of work to determine why we get results 
from treatment of inflammatory processes, 
studied experimentally, macroscopically, and 
microscopically. Therefore, we have a defi- 
nite reason for applying irradiation locally to 
the joints as recommended by Dr. Langer and 
as a number of us have done. With regard to 
the vegetative system, it has been observed, 
for example, that lichen planus will yield to 
irradiation of the ganglia controlling the par- 
ticular part affected, and we know that lichen 
planus is a chronic and very resistant form of 
skin disease. 

Likewise it has been observed that treat- 
ment over the ganglia or over the suprarenal 
glands will have a beneficial effect in endar- 
teritis obliterans or in erythromelalgia. There- 
fore, in the treatment of this condition, we 
are not going so far astray when we apply the 
rays over the affected ganglia. 

Dr. Langer has referred to the fact that Dr. 
Pemberton, of Philadelphia, has shown that 
the circulatory changes occurring about an 
affected joint have a considerable influence on 
that joint. Now as if we reason back to these 
purely circulatory effects, when we are deal- 
ing with endarteritis obliterans, or crythro- 
melalgia, or those vasomotor changes in which 
ulcers have been healed as a result of treat- 
ment purely on these centers, it is conceivable 
that treatment over the ganglia may affect the 
circulator}- condition about these joints. It 
is, therefore, not so far afield, and it is not 
an isolated or wild observation. 

If wc work carefully and neglect nothing 
else in our treatment, wc have added another 
instrument to our therapeutic armamentarium. 

Dr. E. A. May (Newark, N. J.) : We can 
obtain striking results in the treatment of 
arthritis, especially in the more acute condi- 
tions. Consider a case of gonorrheal arthritis 
with great swelling, tremendous pain, and 
temperature : give that patient an X-ray treat- 
ment over the joint. The pain will have less- 
ened within an hour or two. and within one 
or two days the swelling will have subsided. 
Acute infectious arthritis sometimes responds 
so well as to make surgical procedure unneces- 
sary. 

Chronic arthritis also responds well — of 
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acerbation of symptoms; Stage 2, after a 
certain uncomfortable period, the quiescent 
stage with amelioration of pain. 

Cases which show symmetrical arthritic 
disturbances, which were treated over the 
corresponding ganglia and nerves in addi- 
tion to the direct treatment over the af- 
flicted joints, are described. 

A statistical report, with technical com- 
ment, is furnished. 
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DISCUSSION 

Dr. George E. Pfahler (Philadelphia, 
Pa.) : Osteo-arthritis is a highly chronic, ob- 
stinate, and difficult disease to treat, and in 
that sense it is very much like cancer. We 
must not merely depend upon the methods 
described by Dr. Langer for its treatment. 
It is our duty to step out of this field of spe- 
cialism and be physicians and to see that the 
patient gets all forms of treatment that offer 
hope of relief. That is what the patient 
comes to us for; that is what the patient 
goes to any physician for — to get well. 

When we take part in the healing process, 
we must co-operate with the family, or refer- 
ring, physician in every way and give all the 
possible suggestions that will aid in curing the 
patient. 

I think that most of us consider using the 
vegetative system as a factor in influencing 
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Fig. 2-/1. Diagram 


Fig. 2-/? The same case, showing the 
uterus normal, holding 8 c c of oil 




Fig 3-/1 Diagram. 


Fig 3-1?. The uterus is allowed to empty 
and the oil can he seen dripping through the 
cereix into the eap'nal \ault 


Fig -1-/1 Diagram 



1 ik -1-/; The same ease The uterus is 
entire h empty. The oil j. eieihjr on a pad 
in the angina 
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course not so quickly as in the acute case, hut 
it is very gratifying to note that patients do 
not complain of pain, and, in cases in which 
the knee is affected, to see them walking again. 

We combine X-rays with diathermy, which 
has a very good effect. I do not think I give 
as much radiation as Dr. Langer does, if I 
understand him correctly. The more acute 
the case is, the less radiation I give, IS or 20 
per cent of an erythema dose. Tn more 
chronic cases I give more, repeating the dose 
when necessary' — every week or two weeks. 
After the series is finished, I wait four weeks 
before resuming treatments. 

Dr. Langer (closing) : It is very difficult 
to come before any Society, offering a new 


point of view and technic. One is always 
received with a certain skepticism. It is a 
new field, but I was glad to hear, at the Inter- 
national meeting in Paris, that our French 
confreres were interested in it. They have 
worked empirically for some time on that 
same problem. Zimmern, Cottenot, Desplats, 
Gouin, and others belong to this group. 

We are going on with this kind of technic 
and we hope (and that is the reason I 
brought this paper before y T ou) to get co-op- 
eration from others. Try it in some cases, 
please, which do not make progress under 
other therapeutic procedures. I am sure you 
will find that this new technic will give you 
satisfaction in selected cases. 


ROENTGEN-RAY EXPLORATION (DIAGNOSIS) OF PELVIC 
VISCERA WITH AID OF IODIZED OIL 1 

By JOSEPH JOHNS EISENBERG, M.D., Milwaukee, Wisconsin 


S INCE 1927, we have been using iodized 
oil as an aid it) visualizing the uterine 
cavity and fallopian tubes. Up to 
1928, we used lipiodol and iodipin, but for 
the last three years we have applied brom- 



inol, a 37 per cent solution of bromine in 
olive oil. Primarily, injection was under- 
taken solely to visualize tire physiologic ac- 
tion of the tubes. That the physiologic func- 
tion of the tubes is a necessary' factor m the 


iRead before the 
at the Seventeenth 

Dec. 4, 1931. 


Radiological Society- 
Annual Meeting, at 


of North America, 
St. Louis, Nov. 30- 



Fig. l-B. A normal uterus holds from 3 to 
5 cc. of oil. The uterus shown here has been 
injected with 5 c.c. of oil, but is not entirely 
filled, evidencing a defect in the left body of 
the uterus. The roentgenogram should show 
the uterus entirely filled. 


transportation of the ovum has been as- 
sumed by physiologists. As far as is known, 
the functions of the tubes or their actions 
have never been observed during laparot- 
omy, perhaps due to the general anesthesia 
which causes paralysis of the muscles of the 
tubes. 

In 1922, Sicard and Forestier (6) 
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brought forth the use of lipiodol as a con- 
trast medium. Comer and Seckinger (1), 
in 1923, were able to prove peristalsis of the 
tubes in animals by registering on films the 
movements of the tubes in monkeys and 
hogs. Dvroff (2), in 1925, succeeded in 
demonstrating peristaltic movements in the 
human with X-rays. Kok (3) has carried 
out numerous experiments on living animals 
in order to study the physiology of the mus- 
cles of the fallopian tubes. He summarizes 
the results of his work as follows: 

1. Peristalsis is the normal physiologic 
movement of the fallopian tubes. 

2. Peristalsis is directed from the fim- 
bria to the uterus. 

3. The presence of a foreign body in the 
ampulla produces antipcristalsis. 

Rubin (5), in 1926, described tubal peri- 
stalsis in women. 

At the beginning of our work, all injec- 
tions of iodized oil into the uterine cavitv 
were observed and studied under the fluoro- 
scopic screen. X-ray plates were then taken 
after from five to fifteen minutes. These 
were re-checked by films made within one- 
half hour, one hour, three hours, and 
twenty-four hours. Nccessarv cases were 
roentgenogrnphed and studied at various 
intervals for varying periods, some as long 
a> sewn months (Pigs. l-.-J through 8 -/?). 
Uv careful observation, in introducing the 
iodized oil into the uterine cavity, and 



Fig;. 8 -B. The same case, which was fol- 
lowed for seven months. The diagnosis, is 
right utero-ovarian cyst. This illustration 
shows the necessity of following cases in- 
jected with iodized oil for diagnostic pur- 
poses. 


fluoroscopically watching it as it enters the 
tubes, one sees the peristalsis and contrac- 
tions in from five to fifteen minutes. 

A series of cases was studied fluoroscopi- 
cally and then roentgenographed for obser- 
vation of the physiologic function. At first, 
it was difficult to determine whether or not 
peristalsis was present. With increased ex- 
perience, a strong contraction of the istlnnic 
portion (Figs. 9- A and 9-B) and a rhyth- 
mic contraction of the ampulla were visual- 
ized (Figs. 10-/I and 10-/?). The ampullar 
contractions, at times, became worm-like 
and tortuous (Figs. 11 -A through 13-/?), 
due to antiperistalsis as a result of the for- 
eign body injected. In hut few cases could 
one observe a normal physiologic function, 
namely, a true peristalsis, from the fimbria 
toward the uterus (Figs. 14-.-/ through 
16 -/?). The most common cites in which 
stenosis was observed, due either to adhe- 
sions or scaling of the tubes, were at the 
isthmus and fimbriated ends (Figs. 17-// 
through 18-R). The first part of the tube 
corresponding to the isthmus was, as a rule, 
thin, extending downward, and was usually 
from 1 to 2.5 inches in length (Figs. 19-.-/ 
and 19-/J). The contractions at this part 
were usually the strongest. The part corre- 
sponding to the ampulla extended downward 
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Fig. s-B. The same case. The uterus has 
been injected with 10 c.c. of oil, showing both 
uterine sphincters. The left isthmus is plain- 
ly visible, with the ampulla, which is begin- 
ning to widen, containing pearls of oit. 


Fig. 5 -A. Diagram 


Fig. 7-B. The same case. The uterus is 
empty 24 hours after' the injection, and the 
vagina shows no traces. Note the huge hy- 
drosalpinx. 



Fig. 6-B. The same case. The uterus and 
adnexa have been injected with 20 c.c. of oil, 
which demonstrates a clumped left tube and a 
large hydrosalpinx encroaching on the right 
cervico-uterine body. The mass is also be- 
hind the posterior uterine body. 


Fig. 6 -A. Diagram. 







Fig. 7 -A. Diagram. 
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Fig. 12- A. Diagram. 


Fig. 12-/?. A tortuous left tube, extending 
high into the abdomen. The right tube is pro- 
lapsed into the pelvis. 


fit 





Fig. 13 v/. Diagram. 






Fig. 13-/?. An illustration of the shape and 
position the normal tubes may assume. Note 
the spill of both fimbria; 





Fig 1)-. f. Diagram 
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big 1)-/?. True peristalsis from the fim- 
bria toward the uterus This is best seen 
umlcr tlic fluoroscopic screen hv emptying the 
wnj« of off after the tubes are filled 
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Fig. 18-4. Diagram. 



Fig. 1S-S. Showing tiie site of constric- 
tion at the fimbria, with sacculated tubes. 



Fig. 19-/1. Diagram. 



Fig. 19-5. Note the outlines of both_ 
isthmuses. They are thin, from 15 to 2 5 
inches long, usually extending downward. 


ami outward and was nearly always the 
most widened portion (Figs. 2Q-.-1 and 
20-23). Motion in the ampulla could almost 
always he seen ; it at times assumed a good 
many different positions. The fimbria ap- 
peared fan-shaped, encircling the surface 
corresponding to the ovary (Figs. 21 -A 
through 22 -23). 

The consistency anti size of the uterus, 
with or without tumor masses, can, as a 
rule, l>o determined by the usual bimanual 
examination; however, a considerable num- 
ber of growths may escape detection. One 
cannot always determine a growth by pal- 
pation. whether it is part of tire uterus or a 
tumor mass of the adnexa. U|>ori the X-ray 
plate, a filling defect within the uterus is 


usually found to be due to uterine myomas 
(Figs 23 -A and 23-23). Irregular outlines 
of the uterine cavity are, as a rule, due to 
extra-uterine tumors (Figs. 24-.-1 and 24-23) 
which produce pressure upon the uterine 
wall. In markedly obese patients, the outline 
of the uterus can be plainly seen on the X- 
ray plate with the aid of iodized oil, though 
bimanual examination does not reveal 
whether the mass so palpated is a part of the 
uterus, tube, or ovary (Figs. 22- A, 22-23, 
and 25 -A through 27-23). 

Stein (7) stated that fibroid tumors can- 
not be diagnosed by X-rays with the use of 
only iodized oil. Our study corroborates 
bis findings. During the last three months 
we have been using iodized oil combined 
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Fig 1S-B Showing the site of constric- 
tion at the fimbria, with sacculated tubes 



Fig. 19-.-/. Diagram 


_ — _ 

. T jl 



Fig 19-5 Note the outlines of both_ 
isthmuses They are thin, from 15 to 2 5 
inches long, usually extending downward. 


and outward and was nearly always the 
most widened portion (Figs. 20-.-I and 
20 -/?). Motion in the ampulla could almost 
alw ays be seen ; it at times assumed a good 
many different positions The fimbria ap- 
peared fan-shaped, encircling the surface 
corresponding to the ovary (Figs. 21-.4 
through 22-/?). 

The consistency and size of the uterus, 
with or without tumor masses, can, as a 
rule, be determined by the usual bimanual 
examination; however, a considerable num- 
ber of growths may escape detection. One 
cannot nlvv.n s determine a growth by pal- 
pation. whether it is part of die uterus or a 
tumor mass of the adnexa. Upon die X-ray 
plate, a filling defect within die uterus is 


usually found to be due to uterine myomas 
(Figs 2 3- A and 23-/?). Irregular outlines 
of die uterine cavity are, as a rule, due to 
extra-uterine tumors (Figs. 2-4— .-I and 24-/?) 
which produce pressure upon the uterine 
wall. In markedly obese patients, the outline 
of the uterus can be plainly seen on the X- 
ray plate with the aid of iodized oil, though 
bimanual examination does not reveal 
whether the mass so palpated is a part of the 
uterus, tube, or ovary (Figs. 22- A, 22-B, 
and 25-.-/ through 27-/?). 

Stein (7) stated that fibroid tumors can- 
not be diagnosed by X-rays with the use of 
only iodized oil. Our study corroborates 
his findings. During die last three months 
we have been using iodized oil combined 
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usually Afafed of 'he tubes is 

“ a B« Si'S KiS”- 



L'Sf 20-^ Diagram 




F'S 21 A Diagram 



Fig 22-B 
encircling the 


The fan-shaped right 
surface of the o\arj 


fimbria. 
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with the method of pneumoperitoneum, 
which, we believe, is a more satisfactory 
and ideal way of localizing tumors of the 
uterus and adnexa. Either iodized oil or 
pneumoperitoneum, used separately, has its 
own advantages: one is indicated where the 
other is not and vice versa. 

At first, especial care was taken not to use 
intra-uterine injections of iodized oil if any 
cervical discharge was present. The same 
rule was applied to cases in which there was 
any suspicion of the presence of endometri- 
tis or salpingitis. Prior to 1922, iodized oil 
was used orally and by injection for its 
therapeutic effect. Two years ago, it oc- 
curred to us that if iodized oil could be 
used as a diagnostic and therapeutic adju- 
vant in cases of bronchiectasis and tubercu- 
losis of the lungs without any ill effects or 
complications, why, then, could it not be 
used for intra-uterine insufflation in cases of 
endometritis and salpingitis (non-gonor- 
rheal) ? It has, therefore, been used during 
the last few years, being slowly applied and 
carefully observed, in all cases with cervical 
discharges of known endometritis. Slides 
were examined to rule out gonorrheal infec- 
tion. No ill effects were complained of nor 
did complications follow. As a matter of 
fact, in a good percentage of the cases the 
discharge subsided partly or almost entirely. 
Finally, it was introduced in cases of known 
salpingitis, caused either as a result of post- 
abortive conditions or post-deliveries. These 
cases were carefully watched and re-exam- 
ined, and no ill effects were produced in any. 

Iodized oil has never been used by us in 
establishing a diagnosis of pregnancy or in 
cases of known carcinoma. Miller and Mar- 
tinez (4) have shown that abortion is likely 
to follow introduction of oil into a pregnant 
uterus. In cases of carcinoma, there is a 
possibility of distributing cancer cells. 

In the cases studied we have the primarily 
sterile as well as patients who have previous- 
ly given birth to infants and later become 


sterile, due either to post-abortions or ad- 
hesions of the tubes following deliver} - . 
Others have become sterile, probably due to 
an attack of appendicitis, either before or 
soon after marriage. A good many of these 
cases have become pregnant in from three 
to nine months. These are the cases in 
which the use of intra-uterine and tubal in- 
sufflation is of pathognomonic value. A 
patient with a bicomate uterus (Figs. 13-/1, 
1 3-2?, and 28-/1 through 29-B), who had 
been subjected to a carbon dioxide pneumo- 
peritoneum three years previously, was de- 
livered 16 months after insufflation with 
iodized oil. 

The cases were ambulatory. All injec- 
tions were given in the clinic and no enemas 
or narcotics were necessary. The patient is 
put on a flat Bucky X-ray table. A weak 
lysol solution is used to cleanse the labia 
and vagina. A bivalve speculum is inserted, 
after which the cervix is painted with mer- 
curochrome. A single tenaculum holds the 
cervix and a cannula is inserted into the 
cervical canal. Dilatation of the cervix is 
not necessary. A couple of small, moist 
pieces of gauze are inserted about and 
around the cervix. The syringe is attached 
to the cannula, the palm of the hand which 
holds the syringe being the best manometer. 
Usually, at first 5 c.c. are injected, more if 
necessary. We have never used more than 
20 c.c. of iodized oil. 

In 100 private cases studied for a period 
of four years, in which iodized oil was used, 
there have been no ill effects or complica- 
tions produced. Included in these are a good 
number which were operated upon. Among 
them are a number of cases of known endo- 
metritis and hydrosalpingitis injected for 
diagnostic and therapeutic purposes. In en- 
dometritis with symptoms of discharge, 
slides were made to rule out active gonor- 
rhea. All cases of known endometritis and 
salpingitis, after being injected with the 
iodized oil, evidenced an increased amount 
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Fig. 26- A, Diagram. 




Fig. 26 -R. The uterus, filled with. 12 c.c. of 
oil, showing the right and left tubes behind 
the posterior wall of the uterus. 



rig. 27-/1. Diagram, 
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Fig. 2 7-B. The uterus and tubes filled with 
20 c.c. of oil. showing plainly the outline of 
the uterus. Both tubes are adherent to and 
behind the uterus. 
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big. 2S-.1. Diagram. 


The right cornu filial with oil. 
ihe i"! t lube shows a spill. The left tube is 
sacculated, with a visible spill of u rub rue. 
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Fie. 29 -B. Both uterine cornua are filled 
with oil, plainly showing the bicornate uterus 



Fig. 29 -A. Diagram. 


of discharge, followed by a gradual de- 
crease, and almost entire subsidence in from 
two to three months. A normal menstrual 

cycle was restored in many. 

X-ray interpretation should be made by 
a competent radiologist. Cases injected wit 
iodized oil should be studied for at leasts 
or three months with X-ray plates. Many 
times abnormal findings, which are not visi- 
ble at first, may be detected at a later period 
("Figs. 1 -A through 8 -B). 

( There should be -re co-opera Don be 

tween the gynecologist and rochobg sh T1 ^ 
clinical findings in borderline case 

be corroborated by X-ray interpretation. 
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DISCUSSION 

Dr. L. R. Sante ( St. Louis, Mo. ) : We 
have used iodized oil in pelvic radiography, 
especially in conjunction with pneumoperito- 
neum. Having first secured proper inflation, 
you produce pneumoperitoneum which can be 
followed by the injection of iodized oil. By 
the use of both methods, you can secure even 
further information than by either method 
alone. 

We have endeavored to use iodized oil in- 
jections in determining the condition of the 
uterus, for instance, in certain therapy cases, 
and have found it of great value. Efforts to 
outline the extent of carcinomatous involve- 
ment have not been so successful. 

Every once in a while a patient is sent for 
treatment, perhaps of a supposed submucous 
fibroid on account of bleeding. We treat the 

tient’ but without a satisfactory result. We 
are not able to tell just exactly what is going 
on a little higher up. In those cases, the in- 
action of iodized oil may remove all doubt 
Ind sometimes lead to correction of an erro- 
neous diagnosis. 

Iodized oil injection with X-ray examina- 
tion should be utilized for diagnosis for all 
• f thp uterus above the cervix before 
SiSon therapy is undertaken. We have 
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even gone so far as to attempt to use iodized 
oil to indicate the contour of a carcinomatously 
involved cervix, before treating the growth, but 
this is not such a satisfactory procedure be- 
cause the very density of die oil overshadows 
the underlying irregularities of the cervix. 
The method is to place the patient on a table 
in a tilted position, and to plug the vagina 
with a rather large rubber bulb during the 
introduction of the oil. This, however, has 
not proven so satisfactory. 

Dr. Eisenberg (closing): We have at- 
tempted to show and prove the value of the 
use of iodized oil as an aid in visualizing the 


uterine cavity and fallopian tubes. Besides 
being used roentgenologically for diagnostic 
procedures, iodized oil has proven itself ther- 
apeutically beneficial. 

We believe that the effects of iodized oil 
for the period that we have used it should be 
concluded as entirely harmless. Iodized oil 
should be incorporated as an aid in radiolog}'. 
Its use should be welcomed by the gynecol- 
ogist, surgeon, and general practitioner. 

The comments in the discussion made by 
Dr. Sante are well taken. We have lately 
combined pneumoperitoneum with iodized oil 
as an aid in localizing gross tumor masses, 
such as fibroids and cysts. 


EXPERIMENTAL CLINICAL RESEARCH WORK WITH X-RAY 
VOLTAGES ABOVE 500,000 

A PRELIMINARY STATEMENT 1 
By ALBERT SOILAND, M.D., D.M.R.E., Los Angeles 


D URING the Summer of 1930, the 
writer was invited by Dr. R. A. Mil- 
likan and Dr. C. C. Lauritsen, of 
the California Institute of Technology, to in- 
spect the high voltage X-ray tube installa- 
tion at the Institute. Dr. Lauritsen, who 
had been experimenting with the 1,000,000- 
volt transformer set at the Institute, had 
succeeded in building a large X-ray tube of 
glass through which 5 ma. of current oper- 
ated successfully at 750,000 volts. This 
equipment, which was designed for physical 
research purposes only, had been in success- 
ful operation for many months. It occurred 
to Dr. Lauritsen that the radiation produced 
by this tube might have some biologic ef- 
fect which could be utilized in the treatment 
of disease. Because the writer was much 
impressed by Dr. Lauritsen’s achievement, 
he suggested, after consultations with Dr. 


Millikan anil Dr. Lauritsen. that he be per- 
mitted to put the tube to clinical tests. After 
investigating further and advising with the 
writer’- own clinical associates. Dr. Co-to- 
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low and Dr. Meland, Dr. Millikan and Dr. 
Lauritsen agreed, with the consent of the 
Board of Trustees of the California Insti- 
tute of Technolog)', that we be allowed to 
bring some of our own patients to the Insti- 
tute for experimental clinical tests. 

The experimental treatment schedule was 
begun in October, 1930. The first patient 
treated was a middle-aged man with an in- 
operable adenocarcinoma of the rectum, a 
patient of Dr. C. Edgerton Carter. 2 The 
electrical factors for this first experimental 
treatment were: voltage, 600,000; milliam- 
peres on the tube, 4; filters, 6 mm. of steel 
and 1 cm. of felt; skin-target distance, 50 
tuberculosis. Spondylitis with lipping, which 
centimeters. Those present at the dedication 
of the Lauritsen tube were Dr. Millikan, Dr. 
Lauritsen, Dr. Carter, and Dr. Soiland. 

After this experimental beginning, we se- 
lected a small number of our own patients 
who had inoperable and hopelessly advanced 
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carcinoma of various organs— patients who 
already had been under treatment and had 
become radiation-fast with our standard 
X-ray equipment. We carried on these ex- 
periments over a number of months and be- 
came convinced that the high voltage X-ray 
beam, as delivered by the Lauritsen tube, 
presented tangible effects which we had not 
always been able to produce with our own 
standard equipment. 

Assisted by Dr. Lauritsen and his re- 
search associates at the Institute, we pre- 
scribed a tentative set-up of 5o0 K.V., fil- 
tered through 6 mm. of steel, with 4 ma. on 
the tube, and a 50 cm. skin-target distance. 
With this arrangement, 900 r will produce 
a pronounced skin erythema, if given in one 
treatment, at the rate of 20 r per minute. 
The result of the preliminary work was en- 
couraging enough to warrant the establish- 
ment of a better organized unit for con- 
tinued clinical research. 

About this time, Mr. W. K. Kelogg, o 
Battle Creek, Michigan, who visited the In- 
stitute, became sufficiently interested in the 
work to donate funds for the building of a 
separate high voltage laboratory, now com- 

Pl ' Dn Lauritsen has more recently ■ 
structed a tube with a capacity of 1,000,000 
volts potential, and further research work is 
going'on in the new Kellogg Laboratory 

Mudd who has become greatly interested 

the work and devotes his time and energy to 
the work a clinical experunen- 

the furtherance of the cnnica n 

tation Dr. Mudd is assisted by Dr Clyde 
William E. Costolow and Dr. Orvi 

M Th« d »Ur“r„nder ihe supervision 

of an advisory medics "^tlvrifer^t 

S^Ser.T'his board right, yMs 


that no evaluation of results can be made 
until the permanency of the effects has been 
established by due process of time. 

Every patient submitted to treatment is 
carefully examined by a competent group of 
clinicians connected with one of the leading 
hospitals. Only such patients are accepted as 
are found to be unfit for surgery and resist- 
ant to the usual type of X-ray, treatment 
available in the ordinary cancer clinic or 
general hospital. 

More than two hundred patients have 
now been submitted to radiation, and no 
startling variations from the former rou- 
tine are noted. Skin erythema and tanning 
occur in approximately the same ratio as 
with lower voltages, indicating that there is 
little or no difference in biologic skin reac- 
tion, irrespective of voltage used, once the 
erythema skin unit dose has been estab- 
lished. Whether or not this ratio holds true 
below the skin surface and beyond the vi- 
sion is problematical. This solution may 
well rest until sufficient time has elapsed to 
establish permanently cell and tissue reac- 
tions, both latent and delayed, from radia- 
tion of every wave length or voltage. Ra- 
diation sickness also occurs; likewise, the 
usual systemic reactions with varying neu 
roses. All in all, no gross specific differences 
have been elicited. Clinical reactions are a 
little more difficult to interpret. It appears 
to the writer that patients who reach a point 
of stasis in their clinical response to X-ray 
treatment at 200 K.V. usually improve 
when they are submitted to 500 K.V. or 
over. Whether this is due to the higher 
voltages or to more homogeneous radiation 
with increased depth dosage, or whether 
there is a biologic radiation difference, the 
future will have to demonstrate. 

Two full years have elapsed during which 
this therapeutic work at the California In- 
stitute of Technology has been carried on at 
a voltage of 550,000, and 4 ma. in the tube 
high line, and the other factors already 
quoted. At the time of this writing, treat- 
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ment work has been started in the new Kel- 
logg Laboratory, with a tube voltage of 
750,000, a little higher filtration, and a lit- 
tle longer skin-target distance. The Insti- 
tute intends to prosecute steadily an ana- 
lytic experimental treatment research cam- 
paign. 

To tire clinical radiologist, the outcome of 
this research work will be of momentous 
importance. If we recall that, for tire past 
ten years, there has been no appreciable 
change in therapeutic apparatus, the best 
obtainable up to the present being a possi- 
ble peak of 200,000 volts, to soar into a 
voltage four times higher presents problems 
which require most serious and earnest con- 
sideration. Apparatus of this extreme volt- 
age is limited to institutions in which the 
best engineering skill in its construction and 
assembly is available, with physicists in con- 
trol of operations, so that ail electrical and 
X-ray dangers are reduced to the lowest 
possible minimum. 

Should it develop later that this super- 
short wave X-ray therapy is superior to any- 
thing we have had in the past, it will be nec- 
essary for the treatment to be made more 
universally available. To accomplish this we 
must consider certain very essential factors 
which will be briefly touched on here. 

1. The cost of equipment and acces- 
sories, which would vary from thirty to fifty 
thousand dollars, according to style and size 
of equipment, with its housing requisites. 
Such a formidable installation would, in the 
writer’s opinion, be prohibitive for the aver- 
age radiologist even to consider. It would 
be more feasible for centralized institutions, 
geographically selected to serve their respec- 
tive communities — preferably the larger 
hospitals having suitable clinical and physical 
facilities. 

2. The maintenance and operation of 
such an X-ray center. 

It would be impossible for the average 
physician or radiologist to operate such an 
institution himself. Electrical engineers and 


qualified physicists would be required to 
maintain the efficient operation of a super- 
high voltage plant with its powerful trans- 
former and intricate control panel, its tube 
with connecting vacuum pumps and pres- 
sure gauges, its ionization chamber and 
spectrograph, and all the other requisites 
necessary to keep the radiologist continually 
informed of the exact output of the tube, 
in order that the required dosage might be 
accurately calibrated. 

3. Dangers, both electrical and X-ray, 
to the patient and to the operator. 

Naturally, every known precaution is con- 
stantly necessary in order that anyone com- 
ing into the vicinity of the X-ray tube or 
the high tension electrical line may be amply 
protected. The proper correlation and 
execution of these factors must be obtained 
so that the patient may derive the greatest 
benefits from these, as yet, experimental and 
potentially dangerous methods of treatment. 

It already appears practical, both from an 
electrical and an engineering angle, to manu- 
facture X-ray equipment and tubes up to an 
almost unlimited voltage. It behooves us, 
therefore, to make haste slowly and, first, 
to be sure of our ground with an already 
known voltage before we essay a flight into 
the unknown, for there we may reach a 
point beyond the safety limits of the normal 
cell where unlimited and irreparable damage 
may result. 

It is now well established in all scientific 
circles that radiation plus surgery (or radi- 
ation alone) are the best weapons so far de- 
veloped to destroy cancer cells. If, as may 
not be improbable, time demonstrates that 
the shorter wave lengths from the higher 
voltages such as those under discussion, 
bring results which are superior, it then be- 
comes mandatory for us to carry forward 
tin’s work that the service may be extended 
and made available throughout the medical 
world to all who may need it. 

Before embarking on this new venture on 
a pretentious scale, good judgment requires 
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that we keep an orderly balance and observe 
and tabulate most accurately results from 
the experimental work already under way. 

If we are to agree with some of the 
physicists who have studied radiation 
therapy and believe that X-rays from any 
and all voltages have the same biologic 
effect, then we must resort to still higher 
voltage to obtain the penetration needed for 
the treatment of deep-seated malignancies. 
Again, those of us who have the courage of 
our convictions, and believe that we yet have 
a great many things to learn about short 
wave radiation, must needs maintain our 
hopes and expectations that every new de- 


parture into the fields of higher electronic 
energy will prove of greater benefit to an 
afflicted human race and eventually render 
more conquerable that universal, dread dis- 
ease — cancer. 

In closing, the writer desires to emphasize 
the fact that the contents of this article are 
merely expressions of his own opinion and 
belief, and nob an official report from the 
California Institute of Technolog}'. 


Soiland, A. : 

200,000 


Idem: 
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STUDIES OF THE EFFECT OF 'ROENTGEN RAYS ON THE 
STUDIES Ol N( . 0F WOUNDS 


t-c tvt emx WOUNDS IN RATS FOLLOWING POST 
II HISTOLOGICAL CHANGES IN SKIN MOUNDS n 
“■ OPERATIVE IRRADIATION 1 

By ERNST A. POHLE. U.D. P 


I N a previous communication 2 we re- 
ported the results of our experiments 
dealing with the behavior of skin 
wounds in rats under pre- and post-opera- 

tive irradiation. It appeared tha * 

to a dose of 1,000 r given in one sitt g 

from 1 to 30 days before the incision did 

not influence the healing process percept 

m Fvoosure to a dose of 1,000 r m one 
bly. Exposure to a 4g r£ _ 

sitting immediately, - > retarded the 

, . a f ter the incision retarded 
spectively, alter m 24-hour 

l,eali :TTdTdT«t int" rlere wdh ta tad 
group, but am v iew of 

: s SU. » ta=s- 

“Ser the histological changes 
tigate furtn , to roentgen rays. 

SStareRCeption. While i« »ur first se- 


Tteceived for T’“{ >ll i93 1. XVI, 

2RAO101-0GV, April. 


ml 7. 1«2 
445. 


ries histological findings were recorded only 
7 days after the cutting or after complete 
healing of the wounds, in this second group 
specimens were taken at daily intervals of 
from 1 to 9 days after the incision. A mi- 
nor change was the use of metaphen as a 
disinfectant. Since in the first series no dif- 
ference could be detected in the reactions 
produced by the two wave lengths chosen, 
only one (100 K.V., 2.0 mm. A1 X eff. — 
0 34 A. transmitted through 2.0 mm. Al) 
was employed in this study. Thirty-four 
rats were exposed immediately, 26 rats 24 
hours, and 18 rats 48 hours after cutting, 
making a total of 78 animals in this report. 

PROTOCOLS OF EXPERIMENTS 

4 Exposed Immediately after Incision 
‘ ' ‘ (34 Rats') 

Rats Nos. 75, 76, 77, 78, killed 1 day 

after incision. 
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- Rats Nos. 71, 72, 73, 74, killed 2 days 
after incision. 

" In' these two groups no difference could 


there was a great difference in fibroblastic 
activity in favor of the control halves. 

' Rais Nos. T, 2, 3, 4, 5, 6, 26, 27, 29, 30, 



Figs l-.-t and 1-5. Rat No. 3. Sections across wound. Irradiated imme- 
diately after cutting; section taken 7 days later. A (left), treated part; 
B (right), untreated part. Note great difference in amount of newly formed 
fibrous tissue, with a proportional difference in cellular activity along the mar- 
gins of the wound. 


be noted between the healing in treated and 
untreated parts. Almost no cellular activity 
was seen in the sections. 

Rats Nos. 31, 32, 33, 34, 51, 52, 54, 55, 
killed 3 days after incision. — In Rat No. 
33 there was fairly well-advanced healing 
in the untreated part, but inactivity in the 
treated part. In Rat No. 52 the control part 
of the wound showed almost complete heal- 
ing, while the treated part lagged somewhat. 
A slight difference was noted in Rat No. 
54, the untreated part being further ad- 
vanced in healing. 

Rats Nos. 25, 28, 53, 56, killed 4 days 
after incision. — In Rat No. 25 there ap- 
peared a marked difference between the two 
halves, the untreated part being consider- 
ably in advance of the treated part. This is 
also true of rats Nos. 53 and 56. 

Rats Nos. 35, 36, 37, 38, killed 6 days 
after incision. — In all of these wounds 


killed 7 days after incision. — These sections 
all showed in different degrees an advance 
in healing in the untreated portions. 

B. Exposed 24 Hours after Incision (26 
Rats) 

Rats Nos. 57, 60, killed 2 days after in- 
cision. — No difference between the treated 
and untreated parts could be observed. 

Rats Nos. 19, 22, 58, 61, killed 3 days 
after incision. — No marked difference could 
be seen in Nos. 19, 58, and 61. The wound 
of Rat No. 22 was infected. 

Rats Nos. 20, 23, 59, 62, killed 4 days 
after incision. — In Rat No. 20 no difference 
could be noted. In No. 23 the epithelium 
had healed over in both halves, but the con- 
nective tissue underneath was inactive in the 
treated part, practically healed in the un- 
treated half. A slight difference in favor of 
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the untreated part could be seen in Eat No. 
59, but none in No. 62. 

Rats Nos. 21, 24, 67, 68, 69, 70, killed 


No. 64, in which there was slight advan 
tage in favor of the treated part 

* ttts Nos - 4 * * * * * * * * * * * * 17 > 18 > 43, 44, 45, 46, killed ; 



, , Dgs. 2-/1 and 2-B. Rat No. 20. Treated 24 hours after cuttimr sections 
Vof? t fte p CU - Um f - A Seated Part; B ( right), untreated part 

Wastic proiiferation^nV' SplU °‘ better approximation - and «*»«»* 


4 days after incision. — In all these wounds 

except No. 70 there was a decided differ- 

ence in favor of the control parts. In No. 

70 the condition was reversed (possibly a 

technical error). 

Rats Nos. 39, 40, 41, 42, killed 7 days 

after incision. — The usual difference, vary- 

ing in degree, prevailed in these wounds. In 

No. 39 the tissue was distorted, making ex- 

act evaluation difficult, but the other three 

were clear-cut in result. 

Rats Nos. 7, 8, 9, 10, 11, 12, killed 8 

days after incision. — Healing in these was 
more advanced in the control halves of the 
wounds. 

C. Exposed 48 Hours after Incision 

Rats Nos. 63, 64, 65, 66, killed 4 days 
after incision. — No difference between the 
two halves of the wounds here, except in 


days after incision.— In rats Nos. 17 and 18, 
the fibroblasts appeared to grow up from 
the deeper parts of the wound, with little 
activity superficially. In the control por- 
tions, growth was straight across the wound 
In the rest of these a slight difference was 
noted in favor of the untreated halves of 
the wounds. 

Rats Nos. 15, 16, 47, 48, 49, 50, killed 8 
days after incision. — In Rat No. 16, though 
there was infection, a distinct difference 
could be noted between the treated and un- 
treated parts, the untreated part being fur- 
ther advanced in healing. In No. 48, the 
directional difference could be noted as in 
Nos. 17 and 18. In No. 49, the healing of 
the incision was greatly advanced in the 
control, while only a slight difference of the 
same type was noted in Nos. 47 and 50 
Rats Nos. 13, 14, killed 9 days after in- 
cision. — Little difference was seen in these 
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TABLE I 


l . ___ _ 1 


1 1 day 1 

2 davs 

3 days 1 4 days 1 5 days ] 6 days j 

7 days | 

8 davs | 

9 days 

C-E Interval 

1 +i — 1 T.* 

+ 1— IT. 

+ |-|T.| + |-|T.| + |— |T.| + |-|T.| 

+ 

— |T. 1 

+ 1— IT.) 

+ 1— IT. 

0 

1 0| 41 4 

0) 4| 4 

4| 5 1 9| 3 1 1| 4|—|~1—1 -1| 0 ) 4| 

2| 

2| 41 

-l-l-l 

— 1— 1— 

24 hr. 

l-l-l - 

0| 2| 2, 

0| 31 31 21 2 1 4) 2| 01 21 — 1 — — 1 

3] 

0| 3| 

6! oi 6| 

-1-1- 

48 hr. 

l-l-l - 

-1-1- 

-l-l-l 0| 31 31-1—1—1—1—1-1 

2! 

41 61 

21 3! 5| 

i| 2! 3 

L — — J 


'Interval between incision and killing of rat. 
*Total number. 



. , Fi | s - a ”d 3-B. Rat No. 67. Treated 24 hours after cutting; sections 
taken 5 days after cutting. A (left), treated part; B (right), untreated part 
r downward and to the right in A. Note lack of marrinai 
fibroblast formation as contrasted with that in B. “ 


specimens between treated and untreated 
halves of the wounds. 

In order to provide a comprehensive 
study of the results obtained, the data are 
tabulated in Chart I. Representative sec- 
tions were chosen from different groups for 
illustration (Figs. 1-6). 

DISCUSSION OF RESULTS 

In examining the wounds microscopi- 
cally, we have found that there are striking 
variations from the normal in die healing 
of wounds treated by X-rays in the dose 
used. In an unirradiated incision, active re- 
pair begins very soon after cutting, and defi- 
nite fibroblast formation can be noted by 


the end of 48 hours at the latest. In the 
treated portion of a wound, however, there 
is a definite retardation of this process. The 
edges of the wound appear inactive and 
sluggish. Fibroblasts, if noted at all, are 
seen relatively late, and then in reduced 
numbers. In addition to this there is dis- 
tinct irregularity of growth, and the newly 
formed cells tend to be atypical. 

The changes described vary considerably 
with the different variations in the time ele- 
ments. The most marked change was noted 
in those animals in which irradiation took 
place 24 hours after cutting, and the differ- 
ence between irradiated and control tissues 
began to be evident from three to four 
days after the cutting, but seemed most ap- 
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parent about seven or eight days after the 
wound was made. 

In certain animals there was no appre- 


ment in the different groups is difficult, and 
its value becomes extremely doubtful when 
we consider the variable reaction to the 



Figs. 4-A and 4-B. Rat No 10. Treated 24 hours after cutting; sections 
taken 8 days after cutting. A (left), treated part; B (right), untreated part. 
Differences noted as in Figures 3-A and 3-B. 



Figs 5 -A and 3-B Rat No. 17. Treated 48 hours after cutting, sections 
taken 7 days after cutting A (left), treated part; B (right), untreated part 
Note difference in direction of fibroblast growth In A, growth is toward 
surface from the deeper parts; m B, straight across the wound. 


ciable difference between the exposed and same treatment in different individuals. We 
unexposed parts of the wounds. A quali- have endeavored, therefore, to express our 
tative evaluation of the effects of the treat- results quantitatively, counting as positive 
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chose wounds in which there could be no on that of the underlying connective tissue, 
doubt as to the difference in the two halves, so that in many cases there is a complete 
This evaluation is easily expressed, then, restitution of the epithelial covering while 



Figs. 6 -A and 6-B Rat No. 49. Treated 48 hours alter cutting; sections 
taken 8 days after cutting. A (left), treated part; B (right), untreated part. 
Contrast obvious. Note also the healing over of epithelium, with almost entire 
inactivity of underlying connective tissue. 


when one states the proportion of positive 
results in each group (Table I). 

A study of Table I shows that the most 
constant positive results are seen in wounds 
treated 24 hours after cutting, while those 
which were treated with no C-E (cutting- 
exposure) interval or after 48 hours showed 
a definitely higher proportion of negative 
findings. 

Three points of especial interest may be 
emphasized here. In the first place, it was 
found that in different animals there were 
distinct variations in reaction, though the 
animals had been treated exactly alike, with- 
in limits of human error. This merely il- 
lustrates the well-known principle, forgot- 
ten by many writers, of individual variation 
in laboratory animals as well as in human 
patients. 

Secondly, the irradiation seems to have 
less effect on the growth of epithelium than 


the deeper part of the wound is far from 
being completely healed. This phenomenon 
may account for some of the conflicting 
opinions as to clinical results; that is, su- 
perficial gross appearances are deceptive, 
and one may think that an irradiated wound 
is healing rapidly, whereas microscopic ex- 
amination of the underlying tissues would 
lead to the opposite conclusion. 

Lastly, it is apparent that in many cases 
the upper layers of the connective tissue 
have suffered most, so that there was active 
connective tissue proliferation in the deeper 
part of a wound while the superficial parts 
still showed a well-marked inactivity. In 
view of the fact that there is little loss of 
radiant energy in the first centimeter of tis- 
sue, it seems improbable that this observa- 
tion could be explained on the basis of the 
absorption law. 
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SUMMARY 

1. Seventy-eight rats were exposed to 
roentgen rays (100 K.V., 2 mm. Al) imme- 
diately, 24 hours, and 48 hours following 
incisions in the skin of the back. Half of 
each wound was irradiated following the 
cutting and the other half was protected. 
Sections were made of specimens taken at 
daily intervals from one to nine days after 
the incisions. Twelve animals were dis- 


carded on account of infection of the 
wounds. 

2. Delay in healing was most constantly 
observed in wounds treated 24 hours after 
cutting. Histologically this became evident 
from three to four days after the cutting, 
but seemed most apparent about seven or 
eight days- following incision. The irradia- 
tion seems to have less effect on the epithe- 
lium than on underlying connective tissue. 


DIAGNOSIS AND ROENTGENOLOGIC EVIDENCE IN 
SPONDYLOLISTHESIS 1 

By HENRY W. MEYERDING, M.D., 

Section on Orthopedic Surgery, The Mayo Clinic, Rochester, Minnesota 


S UBLUXATION of the spine, spondy- 
lolisthesis, formerly considered a rare 
deformity and reported by obstetri- 
cians as occurring more often among 
women, is now more frequently recognized, 
and is found to be common among men. 
This is die result of more careful analysis 
of clinical observations and improved tech- 
nic of roentgenologic examination of pa- 
tients complaining of pain low in the back. 
Of the 125 cases reported previous to 1900, 
only about 5 per cent were males. Of the 
patients coming to the Mayo Clinic, 71 per 
cent were males. 

Even though a clinical diagnosis of spon- 
dylolisthesis is made, the roentgenogram is 
indispensable in proving its presence. The 
roentgenologist is called on to determine the 
site of die subluxation, its extent, the pres- 
ence of predisposing factors (such as con- 
genital deformities), to find evidence of 
fracture, and to rule out complications. 
With modern equipment and technic the 
roentgenograms, properly interpreted, often 
permit solution of the etiologic factors: 
trauma and congenital defects. 

I believe that this deformity is not gen- 
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erally recognized by the medical profession; 
the condition had been diagnosed in less 
than 10 per cent of the cases I have ob- 
served. In 1921 at the Mayo Clinic, a 
diagnosis had been made in only two cases; 
in 1930 it was made in 41 cases (0.054 per 
cent), and, iii the first nine months of 1931, 
in 46 cases (0.092 per cent). The average 
diagnosis in more than 500,000 cases was 
0.023 per cent, which is probably still too 
low. 

The patients with spondylolisthesis who 
are usually seen in the clinic are farmers, 
laborers, and their wives (64 per cent). 
The average duration of symptoms had 
been 8.75 years. The ages were from 11 
to 80 years ; the average age was 40 years, 
and 80 per cent of the patients were between 
20 and 60 years. Males constituted 71 per 
cent, and females 29 per cent, in a series of 
207 patients observed at the Clinic. 

Patients with spondylolisthesis may not 
have symptoms and may not be aware of 
the presence of deformity; 9 per cent of the 
cases in the Clinic were discovered incident- 
ally. Acute spondylolisthesis of traumatic 
origin may produce immediate and total dis- 
ability, accompanied by excruciating pain 
and apparent paralysis. Symptoms may 
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occur long after the injury and subluxa- 
tion; they may be aggravated by stress and 
strain. Vague pain in the legs was the 
symptom which led to discovery of spondy- 
lolisthesis in 5 per cent of cases ; pain in the 
legs, thighs, and hips, associated with back- 
ache, in 36 per cent. Chronic backache, 
however, was the principal complaint in 50 
per cent. Thus, 86 per cent of these pa- 
tients with spondylolisthesis complained of 
backache or 'sacro-iliac pain with or 
without pain in the legs. Weakness was 
manifest in 5 per cent and numbness in 10 
per cent of the cases. In many cases, roent- 
genograms of the spinal column had been 
interpreted as negative, and, on inquiry, it 
was found that only anteroposterior views 
had been made. The subjective symptoms 
might easily be construed as those of “rail- 
road spine,” “traumatic spine,” or “neu- 
rosis," unless careful inspection of the 
back and palpation suggested the possibility 
of subluxation and led to proper roentgen- 
ologic examination. If the individual ap- 
pears to be otherwise healthy and is gaining 
in weight, pain low in the back, producing 
partial disability which is relieved by rest 
and is aggravated by work, is often sus- 
pected of being due to malingering. I be- 
lieve that many so-called sacro-iliac strains 
are in reality injuries to the lumbosacral 
articulation in which there is no demonstra- 
ble clinical or roentgenologic lesion. 

The spinal column may appear normal or 
grossly deformed, depending on the situa- 
tion and degree of subluxation. It may not 
be possible to discern displacements graded 
1 either on inspection or on palpation, but, 
as deformity graded 2 is approached, a def- 
inite depression of the lumbar spinous pro- 
cess is observed. The fifth lumbar process 
and the sacrum become more prominent, and 
the erector spina; stand out and may be spas- 
tic to varying degrees. If the thumb is 
brought down along the spinous processes, 
it will sink in a lumbar lordosis in a depres- 
sion, and come to rest on a ledge made by 



Fig. 1. Spondylolisthesis of the fifth lumbar verte- 
bra. Lordosis, deep shadow, prominent sacrum, short 
torso, and broad pehis may be noted. 

the fifth spinous process and the sacrum 
(Fig. 1 ). If light strikes the back from the 
side, it casts a dark shadow in the groove 
between the muscles in the lumbar lordosis, 
whereas the high light appears on the prom- 
inence of the sacrum. I speak of the “de- 
pression” and the “prominence” in describ- 
ing this. 

Spinal curvature and tilting of the spinal 
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column are not uncommon. As the sub- 
luxation increases, the entire torso becomes 
altered. In deformities graded 3 and 4, the 
torso is definitely shortened, marked lordo- 
sis appears, and the ribs sink into the pelvis 


pelvis, due to the fifth lumbar vertebra 
slipping forward and downward. 

Occupations which require stooping and 
lifting and the carrying of heavy burdens 
are unbearable to some patients. The gait 



Fig 2. Traumatic spondylolisthesis (graded 2) o£ the fifth lumbar 
tertebra ou the sacrum and lateral spondylolisthesis of the fourth on 
the fifth lumbar vertebra. The injury had been received 30 years previ- 
ous to the examination. A (left), anteroposterior view; B (right), lateral 


with a deep crease forming in the loin and 
across a short and often prominent abdo- 
men. The depression is marked, the sacrum 
stands out prominently, and, on percussion 
and deep palpation, spasm of muscle and 
tenderness of the lumbosacral region are 
noted. The pelvis appears broadened, with 
bulging of the flesh about the ilia. Motion 
of the spinal column becomes limited ; lateral 
motion may be fairly normal, and posterior 
and especially anterior motion are sharply 
limited. Some patients fear to bend back- 
ward because of feeling a “sharp stabbing 
pain” or “something giving way." In the 
presence of such marked deformity 7 , low 
abdominal palpation may disclose a bony 
mass in tire median line. Proctoscopic or 
rectal palpation discloses narrowing of the 


may vary from normal to guarded, or even 
waddling. Jarring and jolting of the spinal 
column, except in cases of acute spondylo- 
listhesis, are never so painful as in cases of 
berculosis. Spondylitis with lipping, which 
occurs in about 20 per cent of cases, may 
account for some of the complaints 
Neurologic signs are usually absent un- 
less congenital defects or severe trauma af- 
fect the cord; approximately 86 per cent of 
these defects occur between the fifth l um bar 
vertebra and the sacrum, at which level com- 
plete paraplegia does not take place. Sad- 
dle areas of paresthesia are common j n ' 
spection and palpation, therefore -fj 

die degree of subluxation. 5 

diagnosis is usually made in severe cases ° 

Modem roentgenologic examinations have 
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shown great frequency of congenital anom- the fifth vertebra are no. longer, kept from 
alies of the fifth lumbar vertebra and the slipping over the superior . articular pro- 
first sacral vertebra. No doubt many anom- cesses, especially when there is separation of 
alies, which are seldom the cause of symp- the neural arch by fracture or defect, 
toms, still escape detection. Under long-con- Congenital defects may be present a hfe- 



Fig. 3. Gradation of displacements. 


tinued strain or pregnancy, sudden, severe 
injury may prove too great a test, and these 
weakened structures, with imperfect muscu- 
lar and ligamentous support, may be in- 
capable of maintaining their normal relation- 
ship. Lordosis occurs, the angle of the 
lumbosacral joint becomes more perpendic- 
ular, and the inferior articular processes of 


time without the patient’s knowledge. Even 
subluxation of the spinal column may exist 
to a marked degree without symptoms; 
nevertheless, I believe that trauma is often 
the exciting cause of pain and disability. 
When trauma focuses the attention on the 
lower part of the back and the roentgeno- 
gram proves the presence of subluxation, it 
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does not prove that the spondylolisthesis was 
due to the injury, although the symptoms of 
pain in the back, previously absent, may be 
present (Figs. 2 -A and 2-B). A diagnosis 
of traumatic spondylolisthesis may be made, 


shown in almost 70 per cent of the proved 
cases of spondylolisthesis. Lateral views are 
most important, as the diagnosis in Grade 1 
is often impossible from the anteroposterior 
views alone. As the displacement increases 



Fig 4 Spondylolisthesis (graded 3) of the fifth lumbar vertebra on the 
sacrum, with spina bifida occulta The patient was a laborer, aged 25 
years, with chronic backache, leg ache, and weakness A (left), antero- 
lateral view, B (right), lateral new, with lipping of the sacral promontory 


but it may be difficult to prove it unless 
roentgenograms previous to injury are avail- 
able, or unless corroboratory evidence of 
fracture, callus, and so forth, are present 
With the employment of modern technic, 
anomalies, fractures, degree of spondylolis- 
thesis, and lateral displacements may be stud- 
ied from various angles by means of antero- 


Kjsterior, lateral, and stereoscopic roentgen- 
igrams, and the factors involved in etiology 
nay be considered with relation to the his- 
ory or physical state Thus the expert 
•oentgenologist is in the most favored posi- 
ion to solve the problems confronting the 
nedical profession in regard to spondylohs- 
hesis In reviewing anteroposterior roent- 
genograms, some degree of superimposed 
ifth lumbar vertebra on the sacrum was 


to the second, third, and fourth stages, the 
lumbar spinous process becomes shortened, 
and the fifth lumbar vertebra is superim- 
posed on the sacrum, as shown by increased 
density, often clearly outlined Only four 
lumbar vertebrae may be visible above the 
sacrum and there may be lateral displace- 
ment of the spinal column on the sacrum. 
The ribs appear so close to the pelvis as to 
seem to rest on it The spinous process and 
transverse processes of the lower lumbar 
vertebrae may be tilted upward Spina bifida 
occulta is observed in about 35 per cent of 
roentgenograms 

Lateral roentgenograms permit the grad- 
ing of displacement. If the fifth lumbar 
vertebra slips forward less than a fourth the 
distance across the lumbosacral joint, it is 
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graded 1; if it slips less than half-way 
across, it is graded 2; if less than three- 
fourths, it is graded 3, and more than 
three-fourths, it is graded 4 (Fig. 3). The 
angle of the lumbosacral joint varies from 


the patients averaged 8.75 years, the roent- 
genograms' were sometimes faded or dam- 
aged, and it was not always possible to de- 
termine the exact nature of the anomaly. I 
have used the term “separation of the neural 



Fig. 5. The effect of spondylolisthesis on the spinal canal, sagittal 
section. A, involving the lumbosacral joint, graded 3 ; B, involving the 
lumbosacral joint, graded 1 ; C, involving the fourth and fifth lumbar 
vertebra, graded l ; D, involving the third and fourth lumbar vertebra, 
graded 2, and E, normal section through lumbosacral area. Arrows 
indicate depression. 


normal to perpendicular and the fifth lum- 
bar vertebra may lie entirely displaced in 
front of the sacrum, with its articular sur- 
face facing the anterior pelvic border of the 
sacrum. The fourth lumbar vertebra forces 
its way to rest on the sacrum. 

Thus the degree of displacement and the 
angle of the lumbosacral joint vary amazing- 
ly. Rudimentary vertebra or a sixth lumbar 
vertebra may be present The condition of 
the neural arch and isthmus, whether elon- 
gated, fractured, or separated by congenital 
defect, may be noted. As the complaints of 


arch’’ broadly to cover any defect, whether 
of traumatic or congenital origin. In a series 
of 48 more recent lateral roentgenograms, 
separation of the neural arch was discernible 
in 70 per cent of the cases (Figs. 4 ~A and 
4 -j 9). The sacral promontory appeared 
lipped in 15 per cent of cases and sheared 
oft, with the sacral articulating surface 
semicircular in 15 per cent. The size and 
shape of the fifth lumbar vertebra varied 
greatly; in 54 per cent, the vertebra often 
appeared smaller and flattened behind. The 
shape and width of the lumbosacral joint, as 
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does not prove that the spondylolisthesis was 
due to the injury, although the symptoms of 
pain in the back, previously absent, may be 
present (Figs. 2-A and 2 S'). A diagnosis 
of traumatic spondylolisthesis may be made, 


shown in almost 70 per cent of the proved 
cases of spondylolisthesis Lateral views are 
most important, as the diagnosis in Grade 1 
is often impossible from the anteroposterior 
"views alone. As the displacement increases 



Fig 4 Spondylolisthesis (graded 3) of the fifth lumbar vertebra on the 
sacrum, with spina bifida occulta The patient was a laborer, aged 25 
years, with chronic backache, leg ache, and weakness A (left), antero- 
lateral view, B (right), lateral view, with lipping of the sacral promontory 


but it may be difficult to prove it unless 
roentgenograms previous to injury are avail- 
able, or unless corroboratory evidence of 
fracture, callus, and so forth, are present 
With the employment of modern technic, 
anomalies, fractures, degree of spondylolis- 
thesis, and lateral displacements may be stud- 
ied from various angles by means of antero- 
posterior, lateral, and stereoscopic roentgen- 
ograms, and the factors involved in etiology 
may be considered with relation to the his- 
tory or physical state. Thus the expert 
roentgenologist is in the most favored posi- 
tion to solve the problems confronting the 
medical profession in regard to spondylolis- 
thesis. In reviewing anteroposterior roent- 
genograms, some degree of superimposed 
fifth lumbar vertebra on the sacrum was 


to the second, third, and fourth stages, the 
lumbar spinous process becomes shortened, 
and the fifth lumbar vertebra is superim- 
posed on the sacrum, as shown by increased 
density, often clearly outlined. Only four 
lumbar vertebra; may be visible above the 
sacrum and there may be lateral displace- 
ment of the spinal column on the sacrum 
The ribs appear so close to the pelvis as to 
seem to rest on it The spinous process and 
transverse processes of the lower lumbar 
vertebrae may be tilted upward Spina bifida 
occulta is observed in about 35 per cent of 
roentgenograms 

Lateral roentgenograms permit the grad- 
ing of displacement. If the fifth lumbar 
vertebra slips forward less than a fourth the 
distance across the lumbosacral joint, it is 
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itrapping of her back had afforded some 
elief, and she wore a belt with some benefit. 
Ymsillectomy had been performed. 

Examination disclosed shortening of the 
orso, lordosis, and prominence of the fifth 


and recognized only after symptoms ap- 
peared. 

Case 2. A farm hand, aged 17 years, con- 
sulted the Clinic in 1928 because of flat-feet 
and pain in the knee. He did not complain 



Fig 7 Spondylolisthesis (graded 1) of the third on the fourth lumbar \ertebra 
A (left), anteroposterior view; B (tight), lateral view 


spinous process of the sacrum. Antero- 
posterior roentgenograms disclosed a short- 
ened lumbar spinous process, spina bifida oc- 
culta, and superimposed fifth lumbar verte- 
bra on the sacrum. The lateral views dis- 
closed spondylolisthesis (graded 2) of the 
fifth lumbar vertebra on the sacrum. The 
fifth lumbar body was narrowed posteriorly 
and the lumbosacral articulation was slight- 
ly narrow. The neural arch was distinctly 
separated 

Was the spondylolisthesis in this case 
present before the injury? Did injury dis- 
rupt the weakened support to the lumbo- 
sacral articulation and cause spondylolis- 
thesis? Injury initiated the symptoms, and 
deformity had not been noticed. Callus could 
not be made out at the separation of the 
neural arch. It could be, and probably was, 
a congenital defect, strained by accident, 


of deformity or pain in the lumbosacral 
region, but a small prominence in this area 
led to the taking of roentgenograms. They 
disclosed spondylolisthesis of the fifth lum- 
bar vertebra on the sacrum. The boy is car- 
rying on his work. Should he meet with an 
accident, it will be of interest to note the ef- 
fect it will have in producing pain and dis- 
ability 

Case 3. A farmer, aged 36 years, com- 
plained of pain in the back and hips. Ten 
years previous to examination he had been 
crushed between a stone wall and a truck 
His back was strapped and he used crutches 
for a time. Pain continued, and he sought 
relief for a chronic cough and stomach 
trouble. 

Examination disclosed a depression over 
the fourth lumbar vertebra. Roentgeno- 
grams of the spinal column showed spon- 
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In' 40 S n^ an ^’ ^ eSent£d many var ' at i°ns. 
In 40 per cent, the posterior edge of the 

o y o the fifth lumbar vertebra appeared 

to be driven downward and forward to the 

sacrum, the intervertebral disk apparently 


be oitZ° P T ri0r 

1 have found the most frequent f Qm r x 
spondylolisthesis to be the slipping forward 



6 Spondylolisthesis (graded 4 ) of th,» fint, , , 

sacrum The patient, a laborer, aged 20 years mm i' mtl3 , r \? rteilra on the 
a lump on the bach which had been f d ot stlff «ess and 

column A (left), anteroposterior view of the WiliT™ 0S,S 03 ti,e spinal 
the sacrum ; the fifth is superimposed ou the sacrur ^ v , ertebn above 
an area of increased density B (right) lateral and t c,e3rI V outlined on 
surface of the sacrum and W-sCed 


was forced ahead, widely separating the 
lumbosacral articulation anteriorly. Minor 
variations were shown (Fig. 5). The spinal 
canal in these cases becomes distorted and 
narrowed, and, in tracing it, one may gauge 
the presence of lesser displacements of the 
vertebra more readily than from a study of 
the anterior border of the lumbar spinous 
processes and sacrum 
Instead of a forward displacement of the 
spinal column and torso, a backward slip- 
ping may take place, producing reverse 
spondylolisthesis (Figs 6- A and 6-B). In 
four of these cases I have observed the de- 
formity was marked in none; the displace- 
ment, however, was obvious in lateral roent- 
genograms, and a small gibbus was palpable. 


of the fifth lumbar vertebra on the sacrum 
rhts occurred in 86 per cent of the cases 
The fourth lumbar vertebra slipped forward 

on the fifth ]l!mbar vertebra in U per t 
(Figs. 7- A and 7-B), the third lumbar verte- 
bra on the fourth lumbar veitebm in i 
cent, and reverse spondylolisthesis occurred 
tn 2 per cent. 


CASE REPORTS 


Case 1. A girl aged 19 years, comp , ailK(J 
of backache following an automobde ac 
cident 14 months previous to examination 
She recalled having later lifted something 
and injuring her back, and pain developed 
in her legs, associated with chronic backache 
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her health was good, and she felt well when 
wearing the support to the back. 

Evidence obtained fiom available roent- 
genograms makes it probable that a mild de- 
gree of spondylolisthesis (graded 1) existed, 


plained of leukorrhea, hot flashes, and con- 
stipation. A cyst of the uterus had been 
diagnosed. She had been treated for stom- 
ach trouble, and a chronically inflamed ap- 
pendix had been removed and the abdomen 



Fig 9 (Case 5) Spondylolisthesis (graded 2), of fourth lumbar verte- 
bra on fifth lumbar \ertebra A (left), anteroposterior view, B (right), 
lateral view 


as was first suspected, since, in the antero- 
posterior views of the lumbosacral region, 
the fifth lumbar vertebra was superimposed 
on the sacrum. The fust lateral views were 
not found, but, after a two months’ interval, 
deformity (graded 1) was obvious in the 
lateral views; the same degree of superim- 
position of the lumbosacral vertebra existed 
as at the first examination The suggestion 
of symptoms by the physician to the intro- 
spective patient led to prompt assimilation 
and complaint, although the deformity had 
previously existed and pain had not been 
present Again reassurance and support of 
the spinal column were enough to afford re- 
lief of the symptoms, after diagnosis had 
been verified. What the effect of an indus- 
trial injury to the back would have been can 
readily be surmised. 

Case 5. A housewife, aged 47 years, corn- 


explored Roentgenograms of the stomach, 
kidneys, ureters, and bladder had been made 
12 years before with negative results On 
further questioning, the patient admitted 
having pain, which was aggravated by 
work, between the shoulder blades 

Examination of the spinal column dis- 
closed a typical depression, with prominence 
of the fifth lumbar vertebra, muscle spasm, 
limited spinal motion, especially on forward 
bending, and tenderness on firm pressure 
and percussion of the lumbar portion of the 
spinal column and right costal arch The 
patient did not remember any injury and had 
never received treatment for trouble of the 
spinal column. Trichomonas vaginalis were 
found Roentgenograms of the thorax and 
stomach were negative Lateral roentgeno- 
grams showed spondylolisthesis of the 
fourth lumbar vertebra on the fifth (Figs. 
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dylolisthesis of the fourth lumbar \ertebra 
on the fifth. Duodenal ulcer and chronic 
bronchitis were also found The patient re- 
fused operation. 

This type of severe injury, involvement of 


She returned two months later. Symp- 
toms referable to the bladder had disap- 
peared, but now she complained of backache, 
pain in the sacro-iliac joints, and a “tight 
feeling” in the thighs and legs She wore a 



the fourth lumbar veretbra, and sudden onset 
of pain, in a robust, hard-working farmer, 
would indicate the traumatic origin of the 
displacement 

Case 4 A housewife, aged 38 years, com- 
plained of irritability of the bladder an 
weakness. She was nervous and consulted 
many physicians. She had been treated for 
constipation, hemorrhoids, cystic cervix, den- 
tal sepsis, eye trouble, and headache. 

Roentgenograms of the kidneys, ureters, 
and bladder suggested the possibility o 
spondylolisthesis, but lateral views were in- 
terpreted as negative The orthopedic con- 
sultant noted a rather acute angle of the fift 
lumbar vertebra on the sacrum, but no def- 
■ dinnimr. The patient was questioned 
hut^he denied all symptoms of spondylohs- 
thesis^ She was urged to protect her spinal 
column by wearing a support. 


corset, and complained of abdominal full- 
ness, belching, and nervousness There was 
no loss of weight and no weakness Exami- 
nations of the urine, of the eyes, ears, nose, 
and throat were negative as was the Wasser- 
mann reaction of the blood. It was suspected 
that the spinal symptoms were partly due 
to nervousness (Figs 8 -A and 8-B) The 
roentgenologist made the diagnosis of spon- 
dylolisthesis of the fifth lumbar vertebra on 
the sacrum. The neurologist’s report con- 
cerning the central nervous system was nega- 
tive. The subjective symptoms were in the 
midthoracic and lumbar portions of the 
spinal column, and a depression above the 
sacrum was noted. The patient was treated 
for hemorrhoids and anal fissure and she 
returned home wearing a corset Four 
months later she again returned, having 
gained IS pounds in weight. She stated that 
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the upper border of the sacrum and limited lumbar vertebra was displaced forward so 
mobility of the lumbar portion of the spinal that the posterior quarter of the body rested 
column. A small area of anesthesia over- on the anterior part of the sacrum. Spina 
lying the coccyx and moderate tenderness bifida occulta was evident in the anteropos- 
over the right border of' the lumbar portion terior views. 



Fig. 11 (Case S). A (left), pre-operative anteroposterior view of 
spondylolisthesis graded 3. B (right), post-operative anteroposterior 
view showing author’s method of using two bone grafts and multiple 
bone chips to fuse the third, fourth, and fifth lumbar vertebra: and the 
sacrum. 


of tlie spinal column were noted. Roentgen- 
ograms showed spondylolisthesis of the 
lumbosacral joint and fractures of the trans- 
verse processes of the second, third, fourth, 
and fifth lumbar vertebra; on the right side. 

Phe patient was operated on March 16, 
1929, and the third, fourth, and fifth lumbar 
vertebra; were fused in the sacrum. Im- 
provement followed (Figs. 11 -A and 11-5). 

Case 8. A farm youth, aged 19 years, 
complained of pain in the back of two years’ 
duration, which had been ascribed to rheu- 
matism. Pain and swelling in the other 
joints indicated the presence of complicating 
arthritis, but general examination disclosed 
the short waist, the depression over the fifth 
lumbar vertebra, the spasm of muscles, and 
the limitation of motion. A clinical diag- 
nosis of spondylolisthesis was made and 
verified by roentgenograms. .The entire fifth 


A bone-grafting operation was performed 
and the symptoms in the back were relieved. 

SUMMARY 

Of the patients examined, 64 per cent 
were hard-working people. Their average 
age was 40 years and 71 per cent were men. 
The principal complaint was backache of al- 
most nine years’ duration. Although many 
patients had consulted physicians, and roent- 
genograms had been made, less than 10 per 
cent had been given a diagnosis. 

Symptoms are relieved by rest; hard 
work, especially stooping and lifting, ag- 
gravate them. The patient may appear well 
and be gaining in weight. The anteropos- 
terior roentgenogram may appear to be 
negative. Malingering may be suspected 
when the subluxation is slight and discernible 
only in lateral roentgenograms. Clinical 
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9- A and 9-5). Neurologic examination and 
the Wassermann reaction of the blood were 
negative. The patient was not concerned 
about the spondylolisthesis and did not wish 
to submit to any treatment, although she ad- 


lumbar vertebra was discovered, and he was 
referred to the Mayo Clinic. 

Examination disclosed typical signs of 
spondylolisthesis of the fifth lumbar verte- 
bra on the sacrum (Figs. 10-N and 10-/1). 



Fig 10 (Case 6) Spondylolisthesis (graded 3), fifth lumbar vertebra 
on the sacrum A (left), anteroposterior view, B (right), lateral view. 


rnitted having had backache all her life. In 
this case a severe injury would, no doubt, 
aggravate the condition and produce more 
definite symptoms. 

Case 6. A youth, aged 17 years, had com- 
plained of aching pain in the left hip for 
two years. He thought he had always had 
a weak back, and working in the fields and 
stooping tired him more than it should have 
Three years previous to admission he had 
fallen down twelve steps, and two years 
previously, while driving a cultivator, his 
left leg tired and ached, and he had to stop 
work and lie down at intervals in the field 
In school the next year he had to lean for- 
ward and to the right, and stretch the left 
leg to relieve pain in the back He consulted 
an orthopedist, and arthrodesis of the left 
sacro-iliac joint was performed without re- 
lief of symptoms. On further consultation 
eight months later, destruction of the fifth 


Roentgenograms disclosed spina bifida oc- 
culta and superimposed fifth lumbar vertebra 
on the sacrum. In lateral views, spondylolis- 
thesis (graded 3), with separation of the 
neural arch, and narrowed fifth lumbar ver- 
tebra posteriorly were noted Operation, 
with fusion of the lumbosacral region, bene- 
fited the condition. 

Case 7. A machinist, aged 22 years, was 
struck across the lower part of the back by 
a falling tree five months before he came 
to tire Clinic. The injury was followed im- 
mediately by paralysis of the sphincters of 
the rectum and bladder An area of anes- 
thesia around the anus following the accident. 
The sphincters slowly regained their power. 
The legs were not paralyzed A body cast 
was applied and was worn for a week, and 
the patient was kept at rest in bed for two 
and a half months. 

Examination showed a depression above 
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Fig 1, Case 1 Congenital dislocation, reduced 
bloodlessly but reduction could not be maintained 
Patient was one and a half years of age 


plasticity which is a characteristic of living 
structures. 

According to Wolff’s law, the external 
form and the internal architecture of bone 
are determined by the mechanical forces 
which operate upon it, and are altered when 
the direction of stress and strain is altered. 
They adapt themselves to changed function 
and to altered mechanical forces. It is well 
known that the lamellae of the head and neck 
of the femur are designed with exact mathe- 
matical precision in this peculiarly shaped 
bone to bear a given weight with the use of 
the least amount of material. This bone is as 
precisely adapted to the demands placed upon 
it as is a reinforced concrete building or a 
bridge. If the angle of the neck with the 
shaft becomes altered by accident or dis- 
ease so that there arises a coxa vara, Nature 
proceeds to absorb all the lamellae. Simul- 
taneously they are replaced with new ones 



Fig 2, Case 1 Two and a half years after op- 
eration to reconstruct the upper portion of the ace- 
tabulum 



Fig 3, Case 2 Congenital dislocation. Patient 
was twenty years of age 


in different lines of direction which are as 
mechanically correct as were the old ones, 
and which bear the body weight with the 
same paucity of material but the same coef- 
ficient of safety. In cases of bony ankylosis 
of the hip, we frequently observe that Nature 
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signs vary with the degree of deformity. A 
typical example discloses depression or lor- 
dosis of the lumbar spinous processes with 
prominence of the fifth lumbar spinous pro- 
cess and sacrum; in 86 per cent of the cases 
this region is involved. With increased sub- 
luxation, shortened • torso and broadened 
pelvis occur; motion of the spinal column is 
principally limited on forward bending. 

Although trauma is significant as an eti- 
ologic factor, it may be difficult to prove. 
The history and clinical data, when substan- 
tiated by evidence of fracture in the roent- 
genogram, are, however, conclusive. Roent- 
genograms taken previous to injury are sel- 
dom available. Symptomless spondylolis- 
thesis occurred in 9 per cent of the cases. 

A hard, bony mass is sometimes palpable 
low in the abdomen. Rectal examination, 
proctoscopic or manual, may disclose a nar- 
rowed anteroposterior diameter of the pelvis. 

In about 2 per cent of the cases the spon- 

in a 


is 

is 


ache. Roentgenologists may disclose its 
presence in spite of negative clinical data. 
We may look forward to an increasing in- 
cidence of this deformity in cases of chronic 
backache and injury to the spinal column as 
a result of the more common use of lateral 
roentgenograms of the lumbosacral area. 

DISCUSSION 

Dr Meyerding (closing) : Congenital 
anomalies accompanying spondylolisthesis are 
common. With better roentgenograms I 
lieve they will run between 70 and 100 per 
cent Many of the older roentgenograms 
not give differential evidence and it is impos- 
sible to judge the true conditions 
I have seen traumatic spondylolisthesis, 

admit, however, that he who diagnoses traum- 
atic spondylolisthesis must prove it. Ma 
patients have this deformity with symptom 
but injury may aggravate a pre-existing co 
dition causing pain, increased deformity, and 

even disability. If these eases are seen mine 
diatelv and good anteroposterior and latera 
roentgenograms are available, they may show 
ST presence of a fracture with spondy- 
lolisthesis. In such a case, there can be 
question of what factor trauma has played. 


plastic surgery of the hip 

By A. BRUCE GILL, M.D, Philadelphia 
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selves to their new surroundings, to take on 
new functions, and, by growth, to meet 
o-reater demands placed upon them. 

& We have been accustomed to think that 
the s oft tissues of the body are more plastic 
or changeable than the bones. Plastic sur- 
n r for the most part, has meant the re- 
& - ’of defects of the face and skin grafting, 
[^correct contractures and replace lost tis- 
But we have learned that bones are 
To fi, matter for the surgeon’s plastic art, 
Zi ini«d, present even more remarkab e 
“d striking iliustrations of that innate 
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Fig. 7, Case 3. Two and a half years after recon- 
struction of the acetabulum. 


some growth, but eventually it becomes 
completely absorbed, because it serves no 
function. If a portion of the fibula be 
transplanted to take the place of the upper 
end of the humerus, it will increase in size 
until it becomes of the same diameter as 
the humerus itself. A remarkable case was 
reported by Dr. Willard in which the lower 
end of a humerus was fractured. The low- 
er fragment, together with the elbow and 
the forearm, was displaced backward. The 
posterior portion of the periosteum of the 
humerus was stripped from the lower half 
of the shaft and passed as a bridge from the 
lower fragment to the middle of the shaft. 
As time passed, this strip of periosteum 
grew and replaced the lower half of the hu- 
merus, the entire lower part of the upper 
fragment being absorbed. A large mass of 
bone lost its function and disappeared, 
while a small strip of periosteum, which pre- 
served the continuity of bone between the 
shoulder and the elbow, grew to replace the 
bone whose usefulness was lost. 

Therefore, we may see in the bones of 
the body beautiful illustrations of that in- 
herent plasticity which is common to all liv- 



Fig S, Case 4. Congenital dislocation of hip. 



Fig. 9, Case 4 Two years after reconstruction of 
a new acetabulum on the side of the ilium. Almost 
normal motion. 


ing tissues and which makes not only their 
form and structure but their life and death 
dependent upon function. And we may ex- 
pect plastic surgery of the bones to give 
particularly striking results. 

Youth is more plastic than age, is more 
flexible, adapts itself more easily and ef- 
fectively. Its reserve strength, its coefficient 
of safety, is greater. Repair is easier. In 
young bone, increased demand stimulates 
growth and strength ; in aged bones, it may 



122 


RADIOLOGY 




Fig S, Case 3 Congenital dislocation 
was seventeen years of age 


Patient 


lias laid down lamellae which arise in the 
bones of the pelvis and sweep downward 
in curved, unbroken lines through the head 
and neck of the femur The direction and 
curve of these lines may be entirely different 
front those of the normal femur, because 
the line of weight-bearing is different A 
change of function has brought about a 
complete change of architecture Here is an 


exhibit’ 0 " of plastic power which soft tis- 
sues cannot surpass. 
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Fig. 7, Case 3. Two and a half years after recon- 
struction of the acetabulum. 


some growth, but eventually it becomes 
completely absorbed, because it serves no 
function. If a portion of the fibula be 
transplanted to take the place of the upper 
end of tire humerus, it will increase in size 
until it becomes of the same diameter as 
the humerus itself. A remarkable case was 
reported by Dr. Willard in which the lower 
end of a humerus was fractured. The low- 
er fragment, together with the elbow and 
the forearm, was displaced backward. The 
posterior portion of the periosteum of the 
humerus was stripped from the lower half 
of the shaft and passed as a bridge from the 
lower fragment to the middle of the shaft. 
As time passed, this strip of periosteum 
grew and replaced the lower half of the hu- 
merus, the entire lower part of the upper 
fragment being absorbed. A large mass of 
bone lost its function and disappeared, 
while a small strip of periosteum, which pre- 
served the continuity of bone between the 
shoulder and the elbow, grew to replace the 
bone whose usefulness was lost. 

• Therefore, we may see in the bones of 
the body beautiful illustrations of that in- 
herent plasticity which is common to all liv- 



Fig. 8, Case 4. Congenital dislocation of hip. 




Fig. 9, Case 4. Two years after reconstruction of 
a new acetabulum on the side of the ilium. Almost 
normal motion. 


ing tissues and which makes not only their 
form and structure but their life and death 
dependent upon function. And we may ex- 
pect plastic surgery of the bones to give 
particularly striking results. 

Youth is more plastic than age, is more 
flexible, adapts itself more easily and ef- 
fectively. Its reserve strength, its coefficient 
of safety, is greater. Repair is easier. In 
young bone, increased demand stimulates 
growth and strength ; in aged bones, it mav 
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Fig 10, Case S Pathological dislocation of hip 
due to tuberculosis 


cause degeneration and a breaking down 
In young individuals, we see a building up 
of bone if it is necessary and an absorption 
of unnecessary bone, a rounding and 
smoothing of a reconstructed joint such as 
the hip In the aged, we observe the degen- 
erative changes of osteo-arthritis following 
injury to the hip, or caused by the wear and 
tear of even normal function There is 
fibrillation and splitting of the articular car- 
tilage followed by its absorption, the forma- 
tion of osteophytes from the subchondral 
bone, and a general roughening and irregu- 
larity of joint surfaces and margins 

These various characteristics of bone are 
,, :u us trated in certain conditions of the 
hip joint and in the reactions of the tissues 
following plastic operations. 



Fig 11, Case S Six years after reconstruction of 
the acetabulum with reduction 



Fig 12, Case 6 Pathologic dislocation due to tu- 
berculosis. 

CONGENITAL AND PATHOLOGIC DISLOCATIONS 

In congenital dislocations of the hip, we 
note the shallowness of the acetabulum, the 
lack of normal development of the epiphy- 
sis of the head of the femur, the misshapen 
head, the small size of the neck and shaft, 
and the version of the neck All these con- 
ditions may be explained by the absence of 
normal function of the hip both before and 
after birth As } ears pass the acetabulum 
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Fig 13, Case 6 Four years after fusion of the 
femur with the pelvis Note the marked growth of 
the femur and pelvis 


becomes more and more shallow and even- 
tually may entirely disappear It has become 
a useless structure and ceases to exist Na- 
ture, in the meantime, is attempting to con- 
stiuct a new socket higher up on the pelvis 
although m this effort she is never com- 
pleted successful. If noimal relationship of 
the acetabulum and the head of the femur be 
restored and function resumed, Natuie re- 
turns to her labor of growth and of re- 
molding of the structures 

The surgeon is able to inaugurate this 
work by replacing the head in the socket 
If the latter is too small to contain the head, 
it may be deepened or reinforced by a bone 
shelf turned down from the side of the ili- 
um If, in old cases of dislocation, the head 
cannot be brought down to the site of the 
original acetabulum, a crude acetabulum 
may be constructed on the side of the pelvis 
above its normal situation Nature then 
proceeds to strengthen this structure, to 
smooth it and round it neatly to fit the head 
Figures 1-9 illustrate these processes in 
various stages While we have found that a 
stable weight-bearing hip is always secured, 
the degree of mobilitv varies in different 



Fig 14, Case 7 Old unumted fracture of the neck 
of the femur necrosis of the head complete ab- 
sorption of the neck 



Fig 15, Case 7 Whitman reconstruction opera- 
tion. 


tjpes of cases When an entirely new ace- 
tabulum must be constructed high on the 
ilium, motion may be greatly limited, but 
it is frequently observed that, even in these 
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Fig. 18, Case 8. Arthrodesis of the hip. 


be maintained after from four to six months 
in plaster, he then resorts to open operation. 
In former years nothing could he done for 
the cases that could not be reduced blood- 
lessly, or that would not remain reduced. 
Now we have a procedure for every condi- 
tion, even in patients over twenty years of 
age. Bloodless reduction, even in children 
under four years of age, never gave a good 
result in more than 65 per cent of cases. 
Now we may expect the successful restora- 
tion of a normal hip in the remaining 35 per 
cent by open operation. 

Pathologic dislocations present much the 
same problems as congenital ones. They are 
due to infectious processes which destroy the 
acetabulum or the head, or both, so that 
subluxations or complete luxations occur. 
In some cases, a new joint may be con- 
structed which is both stable and movable; 
in others, an arthrodesis, or fusion of the 


femur with the pelvis, is the best solution 
of the problem. A single rigid painless hip 
is not a great handicap to the patient. He 
can engage in most of the normal activities 
of life; he can do everything but lace his 
own shoe. Figures 10, 11, and 12 show dif- 
ferent types of these cases. Figure 13 illus- 
trates beautifully the growth of the femur 
after weight-bearing function is resumed. 

ANKYLOSIS OF THE HIP 

At times it is desirable to restore motion 
in an ankylosed hip. This may be done by 
an arthroplasty, the indications for which, 
and the technic, have been so frequently de- 
scribed that they need not be repeated here. 
1 he author has had one occasion to open a 
joint a year after arthroplasty had been per- 
formed and he then observed how natural 
processes had smoothed and rounded the 
head of the femur and the acetabulum after 
function of motion had been re-established. 

FRACTURES OF THE NECK OF THE FEMUR 

Ununited fractures of the neck of the fe- 
mur fall within the field of plastic bone sur- 
gery. In a certain percentage of them, union 
may be secured by a bone graft, but grafting 
is useless unless union of the two fragments 
occurs. It has been observed that, for a 
time, a bone graft alone is able to bear the 
weight of the patient, but that eventually it 
is absorbed, and, unless union of the frag- 
ments has taken place, the condition of the 
patient is the same as before operation. By 
what means may it be known whether or not 
union may be expected to follow operation? 
The unfavorable cases are those in which 
complete, or almost complete, absorption of 
the neck has taken place and those in which 
the absorption was apparent soon after the 
fracture and progressed rapidly. It is es- 
sential, when the X-ray examination is 
made, that the femur should not be in a 
position of either internal or external rota- 
tion. Complete death of the femoral head, 
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Fig. 16, Case 8 Fracture of the neck of the 
femur. 


cases, the function improves indefinitely as 
Nature continues her modeling of the new- 
joint. 

Figure 1 show's the hip of a child one 
and a half years of age. Bloodless reduction 
had been secured, but it w r as found aftei six 
months’ treatment in plaster casts that the 
femur would not remain in the socket By 
an extra-capsular operation a bone flap was 
turned down from the ilium and the entire 
roof of the acetabulum was also forced 
downward. Both structures were held in 
their new position by bone w'edges removed 
from the crest of the ilium. The final re- 
sult two years later is shown in Figure 2. 
In such a reconstructed hip stability and 
motion are normal. 

Figure 3 shows a subluxation in a pa- 
tient twenty years of age. An operation 
similar to the preceding one was done. The 
result four years after operation is shown 
in Figure 4. Here, also, function is nor- 
mal. 



Fig 17, Case 8 Almost complete absorption of 
the neck tn three months 


In Figures 5, 6 and 7 are illustrated the 
slightly higher luxations where a new ace- 
tabulum is made just above the original one. 
The capsule is opened. The upper rim of the 
acetabulum is gouged away until the head of 
the femur slips into the cavity. The struc- 
ture is then made large enough with a bone 
flap to contain the entire femoral head. Mo- 
tion is frequently moderately limited but is 
sufficient for normal activities. 

Figures 8 and 9 show' a new acetabulum 
constructed high in the ilium In these, mo- 
tion is still more limited, but at times, as in 
this case, it approaches the normal 

The development of these plastic opera- 
tions has completely changed our methods 
of treatment of congenital dislocation of the 
hip. The author attempts a bloodless reduc- 
tion in all cases under from four to six 
years of age. If it cannot be secured b\ 
gentle manipulation or if a reduction cannot 
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length. These defects -have resulted from 
the relatively small transfer of electricity, 
the difficulty of maintaining an extensive in- 
sulation, necessary along the connecting 
cable or rod, the insecurity of construction, 
and absorption by, and secondary radiation 
from, the walls of the chamber. Fortu- 
nately, the physical dependability of these 
instruments has been greatly improved dur- 
ing the past few years through the studies 
of Failla (5), Taylor (6), Glasser (4), and 
others, together with the support of the 
manufacturers. 

An iontoquantimeter consists of an ion- 
ization chamber and an electrometer for the 
measurement of the electrical transfer re- 
sulting from the ionization produced by the 
traversing radiation. All regions of the in- 
strument, except the ionization chamber, 
must be shielded against radiation. The 
small chamber usually consists of a 
grounded spheroid, or thimble-shaped wall, 
and a centrally placed charged rod, con- 
nected with an electrometer system and well 
insulated from the frame. The rod can be 
charged to a saturation potential (4, 12) 
sufficient to transport all ions by means of a 
static charger, although a small trans- 
former, or an induction coil, is occasionally 
used for a source of potential. The rate of 
loss of a static charge across the chamber 
can be measured by a simple leaf electro- 
scope, or a string electrometer. The inten- 
sity of the current flowing from a more sus- 
tained source across the chamber can be 
measured by a sensitive galvanometer, a 
micro-ammeter, or a potentiometer with a 
vacuum tube amplifier (7). The most gen- 
erally dependable electrical system in the 
portable small chamber instrument appears 
to be a reliable, built-in, static charger and 
a simple string electrometer. 

A means must be available whereby the 
constancy of the calibration can be period- 
ically checked. The constancy of the re- 
sponse of the instrument to radiation can be 


checked by a radium standard (9, 10). 
Given a particular 5 mg. needle, replaced in 
the same definite relations to the chamber, 
the ionization will be identical and the elec- 
trometer reading may be reproduced, unless 
the electrical capacity or conductivity of the 
system has been altered. In case the scale 
deflection is not reproduced, it will be neces- 
sary to correct the readings accordingly, or 
to have the instrument recalibrated. The 
Victoreen instrument is provided with a 
capacity check, whereby an added fixed and 
definite capacity is added to the system, there- 
by dissipating the total charge by a constant 
reproducible deflection. The added con- 
denser may also be made use of in convert- 
ing an instrument designed as an intensim- 
eter into a dosimeter by means of the in- 
creased capacity. All small chamber instru- 
ments must be calibrated and checked 
against a standard chamber (8), preferably 
against a large air chamber. 

In a small chamber instrument, the exten- 
sive insulation which must be maintained 
increases the frequency of leakage. This 
may introduce a very significant error in 
small chamber determination, since the total 
ionization current is relatively low. Leak- 
age appears most troublesome in those in- 
struments provided with long flexible cables. 
When the leakage is due to a thin film of 
moisture overlying the insulation, it will fre- 
quently cease after the instrument has been 
in a drier atmosphere for a few hours. A 
persistent leakage must be deducted from 
the total electrometer reading. The lower 
the intensity of radiation measured, the 
more significant the leakage becomes. The 
Victoreen “r-meter,” which we are now 
using, shows a negligible leakage of 0.01 
r/minute. In case leakage becomes vari- 
able or in excess of 10 per cent of the usual 
determination, the instrument should be 
overhauled bv the maker or a similarlv 
qualified expert. 

The ideal chamber possesses a wall hav- 
ing an effective atomic number equal to that 
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which is indicated by its comparative greater 
density on the X-ray film, may be -consid- 
ered as a contra-indication to a bone graft 
operation. 

If the surgeon decides against such an 
operation to secure union, he is then limited 
to a reconstruction operation. In this pro- 
cedure he removes the head of the femur, 
cuts off the greater trochanter and moves it 
down on the shaft, and places the upper end 
of the femur in the acetabulum. Unfor- 
tunately, there is a tendency for the femur 
to slip from the socket and for osteo-arthri- 
tic changes to occur, particularly in older 
patients. As a result of this, the patient 
may have a painful and unstable hip. The 
author’s experience with the Whitman re- 
construction operation has not been encour- 
aging. Therefore, in recent years, he began 
to attempt an arthrodesis of the hip after all 
other operations had failed. Later he has 
employed this operation in preference to the 
reconstruction operation, and in two cases he 
induced arthrodesis in the hip three months 
after the fracture when there had been 
meanwhile complete absorption of the neck. 
These various procedures are illustrated in 
Figures 14, 15, 16, 17, and 18. 

The roentgenologist will assist the sur- 
geon in his solution of the problem of the 
treatment of fractures of the neck of the 
femur by noting degenerative osteo-arthritic 


changes in the hip joint present at the time 
of the fracture, by observing how rapidly 
the neck undergoes absorption, and by learn- 
ing to diagnose death of the femoral head. 
In not more than from 50 to 60 per cent 
of these fractures can we expect union to 
occur by the best conservative treatment, 
and in not more than probably from 70 to 
75 per cent by open operation. We must 
learn to distinguish early those cases which 
seem to be doomed to non-union from the 
moment of fracture in order to preserve 
them from many months and even years of 
useless treatment, pain and disability. Pos- 
sibly an arthrodesis of the hip soon after 
the fracture is the best solution of these 
cases, but this entire field is still open to 
study, observation, and research. The roent- 
genologist and the surgeon must work hand 
in hand to solve this very important, but 
very difficult, problem. 

The author trusts that this very brief 
discussion of the possibilities of plastic sur- 
gery of the hip may be of interest to the 
roentgenologist, as well as to the orthopedic 
surgeon, as both so frequently see the tre- 
mendous reconstructive powers of Nature 
working according to law, both learn to read 
on the X-ray film the story of what has 
been taking place within the hip joint, and 
both must increase their powers of observa- 
tion in order to solve important problems. 


THE ADVANTAGES AND DISADVANTAGES OF SMALL 
CHAMBER MEASURING INSTRUMENTS 1 


ANALYSIS OF BACK-SCATTERED RADIATION 
By HOWARD B HUNT, HD, Department of Rad.ology, University of Nebraska, Omaha 


I N the determination and analysis of 
actual dosage delivered at the surface 
and within the body, the clinical and 
laboratory advantages of access and local- 
ization, offered by a small chamber measur- 
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in 0- instrument, have been utilized for some 
time by various observers (1, 2, 3). The 
disadvantages of the small chamber ionto- 
quantimeter have rested in the physical im- 
perfections of the instrument, namely, lack 
of sensitivity, frequency of leakage, altera- 
tions in capacity, and dependence on wave 
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tube stand. This facilitates the manipula- 
tion of the instrument for use as an inten- 
simeter, dosimeter, penetrometer, and gen- 
eral laboratory instrument. However, the 
meter may be readily removed from the 


practical factors controlling the intensity of 
both primary and secondary radiation is an 
essential in the principles of radiation 
therapy. Back-scattering may increase the 
total skin dosage by as much as 65 per cent 



Secondary radiation 
from walls and stem and 
direct penetration of 
lead walls to 
electrometer 


Fig. 2. Calibration of a small chamber iontoquan- 
timeter according to quality. Applicable only to this 
particular instrument. 


stand and used elsewhere in the department, 
or carried outside for use in the calibration 
of other X-ray generators. 

Through the use of the mounted small 
chamber iontoquantimeter, it has been 
possible to record and to analyze observa- 
tions relating to actual dosage, which would 
not have been possible with a large chamber 
instrument. No new findings have been 
disclosed, but a few fundamental principles 
( 1 1 2, 3) have been re-emphasized. The 
instrument may be readily adapted as a 
penetrometer through immersion of the 
chamber within a rice or water phantom, or 
insertion of it within the body cavities. 
Placement of the chamber, covered with a 
thin rubber tube, within the upper vagina 
will thus provide an index of the radiation 
delivered to the cervix or ovaries. 

By means of the small chamber, radiation 
delivered at the surface of tire body can be 
analyzed in terms of the primary and back- 
scattered components. This is of educa- 
tional value, since an appreciation of the 


of the primary radiation, or by as little as 
5 per cent, depending on the size and con- 
tour of the field, consistency of the region 
irradiated, and the effective wave length of 
the incident radiation. In the incident ra- 
diation alone analysis shows an increase 
amounting to 12 per cent, in going from a 
field 3 cm. to a field 20 cm. in diameter. 
The increase in the intensity of the back- 
scattered radiation may equal from 15 to 50 
per cent of the corresponding primary radi- 
ation. The total skin dosage may, there- 
fore, be increased anywhere from 25 to 60 
per cent on increasing the diameter of the 
field from 3 to 20 cm., depending on the 
consistency of the region and the individual 
patient. Further enlargement of the field 
appears to add only a slight increment to 
the intensity' of the back-scattering. 

An analysis of back-scattering from vari- 
ous body areas and various patients shows 
that the denser and more bulky regions emit 
the greatest intensity of secondary radia- 
tions. The less dense regions, such as the 
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of air (4-, 5), in order that the coefficient 
of absorption and of scattering may be un- 
altered from that of air. Furthermore, the 
density should be equal to that of air in 
order that the integrated absorption and 



Fig. J. Small chamber iontoquantimeter. 

scattering may be unaltered by the wall. 
This is feasible only in a true air wall cham- 
ber (6) bounded with guard rings and 
housed in the depths of a bulky system. 
However, if this is used, the practical ad- 
vantages of accurate localization and ready 
access are lost from the small chamber in- 
strument. Glasser (4) and Failla (5, 7) 
have devised small chamber walls which are 
relatively independent of wave length over 
those ranges which are routinely used in 
roentgen therapy. The approximate cor- 
rection factors for a Victoreen "r-meter” 
have been prepared from data supplied by 
Darnell in a personal communication. The 
readings are only about 2 or 3 per cent low 
at 90 K.V.P., through no filter, due to a 


though it is not always an instrument with 
physical precision. 2 

As shown in the accompanying graph, the 
excursion of the electrometer indicator for 
a unit of radiation may differ in the various 
sections of the scale. The scale may read- 
ily be calibrated by constant radiation, such 
as that from a radium needle or from a 
stable X-ray circuit. It is seen that an 
error equal to 6 or 8 per cent may be intro- 
duced through reading across only the last 
five scale divisions. This is usually avoided 
by beginning the reading at zero. In case 
the indicator is carried through only the left 
five spaces of the scale, the uncorrected 
reading with this instrument may be 3 or 4 
per cent below the reading for the entire 
scale. The probability of error may be less- 
ened by carrying the indicator across at 
least two-thirds or three-fourths of the 
scale. The error in reading the scale alone 
becomes greater than 1 per cent when less 
than 10 divisions of the scale concerned are 
traversed. 

The calibrations of all ionization cham- 
bers are altered by variations in the density 
of air as altered by changes in temperature 
and barometric pressure. Alterations of 
this type, if no correction be made, may 
readily introduce an error of 5, or even 10, 
per cent on a warmer summer day in 
Omaha, according to the tables supplied 
with the Victoreen "r/meter" from which 
this graph was compiled. Both large and 
small chambers are subject to this source of 


slight absorption by the wall ; they are only 
about 2 or 3 per cent high at 200 K.V.P., 
through 1 mm. of copper, due to increased 
secondary radiation from the walls, rod, and 
stem. This covers the usual therapy range 
with a satisfactory degree of accuracy. 
However, filtration through 2 mm. of cop- 
per appears to introduce an appreciable dis- 
crepancy, the reading being about 18 per 
cent higher than with an air wall chamber. 
Again it is seen that the small chamber in- 
strument is a satisfactory working tool even 


error. 

Portability and adaptability of placement 
are desirable features in a general labora- 
tory dosimeter. The self-contained small 
chamber instrument can be made to provide 
both features more satisfactorily than can 
the large chamber. We have provided 
adaptable placement and firm support for 
our “r/meter" by mounting it on an idle 


-A more recent Victoreen inlcnsimeter of modified design 
is said to be accurate within 6 per cent for both extremes of 
wave length, from 30 K..V.P whauon down through the 
gamma range (200 '• Cu gives I ) 14 A. by 

Richtmjer formula, see Fig. 
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mm. lead hood, open only at the bottom 
where it was in relation to the back-scatter- 
ing medium, was placed over the chamber, 
shielding it against the primary beam. 
Graded filters of copper and aluminum were 
inserted in the port opening into the cham- 
ber from the back-scattering medium, the 
effective wave length being calculated by 
means of the Richtmver formula (11), 
from the slope of the absorption curves for 
both the primary and back-scattered radia- 
tion. The measurements relating to the 
primary radiation were made by reversing 
the hood, thus directing its port toward the 
X-ray tube. 

The results appeared to be roughly in ac- 
cord with the refined measurements of 
Compton (12) by means of the spectro- 
graph (13). A primary effective wave 
length of 0.15 Angstrom was scattered 
to 0.24; a primary wave length of 0.23 
was lengthened to 0.31, and a primary wave 
length of 0.43 was increased to about 0.50. 
According to Compton, a single scattering 
through 180 degrees increases all wave 
lengths by about 0.05 Angstrom. Re- 
ferring this finding to our determinations, 
it would appear that many of the back-scat- 
tered rays had been scattered twice before 
reaching the surface. It is significant that 
scattering tends to produce a relatively 
much more dampening effect on the very 
short wave lengths than on the longer wave 
lengths. This may be somewhat compen- 
sated for by more multiple scattering from 
the shorter primary waves. The experi- 
mental errors involved in these observations 
do not warrant such a discriminating state- 
ment, although it is a plausible supposition. 
Many of the rays scattered from the longer 
wave lengths are probably so soft as to be 
absorbed before reaching the surface. Re- 
ferring this generalization to our previous 
statements regarding back-scattering, it is 
obvious that at all times we referred to 
effective surface scattering, that is, total 


scattering minus that portion which was ab- 
sorbed before reaching the surface. 

SUMMARY 

1. The small chamber measuring instru- 



Fig 5. 


ment is not an instrument of extreme phys- 
ical precision. 

2. All small chamber instruments should 
be calibrated by means of a standard air 
chamber and checked at intervals against a 
standard source of radiation or a standard 
chamber. 

3. Readings must be corrected for 
variations in temperature and barometric 
pressure. They must also be corrected for 
wave length dependence, electrometer scale 
variations, and leakage, when these factors 
become of significant magnitude. 

4. The physical disadvantages of the 
small chamber, such as dependence of wave 
length, leakage, and relative insensitivity, 
appear to have been sufficiently minimized 
in the modern high-grade instrument to 
allow' its use in the usual range of X-ray 
dosimetry, the error being less than 3 per 
cent. Significant errors may be introduced 
when measuring wave lengths shorter than 
0.14 or longer than 0.80 Angstrom even 
with a good commercial instrument. 
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chest and gas-distended bowel, and less 
bulky structures — the extremities, for in- 
stance — emit proportionately less secondary 
radiation. For example, the buttocks may 
return back-scattered radiation having an 


to 40 per cent of the primary intensity. It 
is increased from an intensity equal to 40 
per cent of the primary to an intensity equal 
to 50 per cent of the primary radiation on 
changing from filtration through 1 mm. of 



Temperature 

Fig. 3. Calibration of an electrometer scale by Y- Fig. 4. Calibration of iontoquantimeter according 
radiation. to barometric pressure and temperature (adapted 

from Victoreen No. 218 chart). 


intensity equal to 40 or 60 per cent of the 
primary, as compared with 30 or 40 per cent 
from the chest, and 20 or 30 per cent from 
the extremities, even though there be no 
variation in field size. Different patients 
give variations in intensity of back-scatter- 
ing from the same region, which may alter 
the total dosage by 15 or 20 per cent. 


aluminum to filtration through 1.4 mm. of 
copper. It is probable that the decrease in 
surface back-scattering observed with a 
longer primary wave length results chiefly 
from the elimination of an increasingly 
large portion of it within the scattering 
medium. The denser the scattering me- 


Significant determinations regarding 
back-scattering can also be made from 
paraffin phantoms. A graph presents meas- 
urements of effective back-scattering excited 
by primary beams of various effective wave 
lengths. The wave lengths were estimated 
from the slope of their logarithmic absorp- 
tion curves by means of Richtmyer s 
formula (11)-' 

Vf=AF+K 

The wave lengths for the no-filter deter- 


dium, the more obvious becomes the effect 
of wave length on the intensity of surface 
back-scattering (12). Observations regard- 
ing the relative wave lengths of primary and 
secondary radiation may explain the manner 
in which a variable portion of the secondary 
radiation can be trapped within the scatter- 
ing medium. 3 

It was possible to estimate the compara- 
tive effective wave lengths of primary radi- 
ations and the back-scattered radiation ex- 


minations are necessarily only roughly ap- 
proximated. On changing from unfiltered 
to filtered radiation, it is seen that the inten- 
sity of back-scattering is increased from 20 


cited by it from a paraffin phantom. A 4 

’Paradoxically, back-scattering is definitely diminished stub 
\\a\e length** shorter than u—j Angstrom (see plot point* 
m Fiff. 7). and become', reduced to iO or 35 per cent at 
200 K.V.P-, 2 mm. Cu. 
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timeter. The secondary rays were length- 
ened by from 0.07 to 0.09 Angstrom, sug- 
gesting multiple scattering of many rays. 

REFERENCES 

(1) Fbiederich, W., and Rroenig, B.: Die phy- 
sikalischen und biologischen Grundlagen der 


(5) Faiu-.a, G. : Criteria for the Design of a 

Standard Ionization Chamber. Am. Jour. 
Roentgenol, and Rad. Ther., January, 1929, 
XXI, 47-63. 

(6) Taylor, L. S., and Singer, G. : An Improved 

Form of Standard Ionization Chamber. 
Radiology, December, 1930, XV, 637-646. 

(7) Failla, G. : A New Instrument for Measur- 

ing X-radiation. Radiology, October, 1930, 
XV. 437-448. 



Fig. 7. Relation between intensity of back-scattering from parowax phan- 
tom and quality of incident primary radiation. Field = 20 square centimeters. 


Strahlentherapie. Sonderband der Strahlen- 
therapie, 1918, III. 

VI urede, L., and Martius, H. : Vergleichende 
Mesungen uber die Grosse der zur Erreich- 
ung des Hauterythems gebrauchlichen Ront- 
genstrahlenmengen. Strahlentherapie, 1924, 
XVIII, 395-409. 

to; ulasser, Otto, and Reitter, George: The In- 
fluence of Back-scattering upon the Surface 
Dose in Roentgen-ray Therapy. Am. 
Jour. Roentgenol, and Rad. Ther., 1926, 
XVI, 43. 

(4) Fricke, Hugo, and Glasser, Otto : A 
Theoretical and Experimental Study of the 
Small Ionization Chamber. Am. Jour. 
Roentgenol, and Rad. Ther., May, 1925, 
XIII, 453-461. 


(8) Taylor, L. S., and Singer, G. : The Calibra- 

tion of the “Fingerhut” Ionization Chamber. 
Radiology, August, 1930, XV, 227-240. 

(9) Weatherwax, J. L. : Physics of Radiology 

for the Student of Roentgenology and Ra- 
dium Therapy. Paul B. Hoeber, Inc., New 
York, 1931. 

(10) Bachem, A.: Principles of X-ray and Ra- 

dium Dosage. Winona Publishing Co., Chi- 
cago, 1923. 

(11) Taylor, L. S. : Absorption Measurements of 

the X-ray General Radiation. Radiology, 
r March, 1931, XVI, 302-321. 

(12) Kaye, G. : X-rays. Longmans, Green and 

Co., New York, 1926. 

(13) Compton, A. H, : The Scattering of X-rays. 

Radiology, December, 1924, III, 479-485. 




RADIOLOGY 

. 5 ' Distortion of readings for short wave 9 j 

lengths makes it difficult to estimate an L ^ A- ° f 16Se man y variables it 
accurately effective wave lengths shorter ™ a acious to calibrate r output with 

by means ofou “ Z*' 2 ' «• «■ »acK-sca 4 

charaI >«-- d T’ ‘° apply lhis «* dosage value 

mdiscnmmately to a!, regions within s^zes 



ya .he sue and 

e A - distance = 42 centimeters. 


6. The small chamber offers the advan- 
tage of accurate local placement, enabling 
one to measure skin dosage and estimate 
depth intensities. 

7. ^ It is a desirable teaching instrument, 
providing a means of analyzing the factors 
controlling intensity and quality of second- 
ary, as well as primary, radiation. 

8. Analysis shows that back-scattered 
radiation may increase the total skin dosage 
by from 5 to 65 per cent, depending on the 
size and contour of the field, region of the 


of fields. It is more honest to measure 
routinely the dosage in air and estimate the 
total biologic dosage, or to make direct in- 
tensity delivery measurements at the point 
m question with the small chamber ionto- 
quantimeter. 


r uosage dv 

from 10 to 50 per cent, due to variations in 
scattering, submerge an error of 9 or 3 per 
cent, which may be involved in the measure- 
ment of that dosage by the small chamber 
instrument. 
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factors to the intensity of back-scattering estimated by means of absorptio^" 
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volved. In the former, sarcoma develops in 
the tissue of the endometrium. 

Carcinoma of the uterus has three distinct 
fields of development: 

1. The absolute end of the cervix in an 
old infected scar or tear. This can easily 
be seen vaginally. 2. The cervix proper, 
extending from the external os up through 
the vagina to the internal os. 3. The uter- 
ine walls, beginning in the mucosa or en- 
dometrium, from the internal os to the fun- 
dus of the uterus. 

Histologically there are two kinds: cylin- 
dric-cell, or adenocarcinoma, and squamous- 
cell carcinoma. Cylindric-cell carcinoma of 
the endocervix originates in the cell cover- 
ing the endocervix or in the cells of the cer- 
vical glands. Carcinoma of the body, which 
is nearly always of the cylindric-cell form, 
originates, as does that of the cervical canal, 
either in the surface or in the glandular epi- 
thelium. Of the different anatomic varie- 
ties, carcinoma of the cervix is by far the 
most frequent. This structure is involved 
in approximately 90 per cent of all cases. 
Squamous-cell cancer of the cervix nearly 
always develops in the epithelial covering 
of the vaginal portion. Its origin is more 
probably the result of metaplasia of the sur- 
face epithelium. 

In cancer of the cervix, the growth ap- 
pears as a small, hard, indurated nodule in 
the wall of either the anterior or posterior 
lip — a more or less diffuse or papillary 
growth. There are really few malignancies 
that have their origin in the uterine body 
proper. Sarcoma of the uterine body does 
occur, but it is rare. Carcinoma of the cer- 
vix is easily accessible and is readily seen 
and recognized. Inspect the cervix for pre- 
cancerous lesions. A nodule circumscribed 
and indurated on the cervix, a deep ulcera- 
tion which bleeds easily, should always be 
viewed with suspicion. A cauliflower 
growth on the cervix is readily recognized 
as a cancerous growth. A cervix that has 
long been assaulted bv bacterial invasion 


from the intestinal tract will certainly un- 
dergo degeneration frequently, whether the 
patient has been pregnant or not. Every 
cervix is a field for cancerous degeneration. 
When the lymphatics are disabled by for- 
eign poisons, they are easy victims for the 
cancer cell, and it is through these channels 
that the malignant cell travels. Pain in cer- 
vical cancer is the last of numerous signs 
of the destructive process going on. Digi- 
tal examination of the endocervix is not 
enough: the cervix should be palpated be- 
tween the index finger and thumb through- 
out its entire length. Tears frequently take 
place along the cervical canal with no visible 
lesion of the endocervix, these tears con- 
stituting sites of scar tissue with infection, 
small cysts, and cervical myomas. To look at 
a cervix and say there is no tear is inexcus- 
able. These infections within the canal will 
produce an endometritis, with complete 
fibrous degeneration of the uterus. All un- 
repaired tears heal with infection and leave 
scar tissue. After expert surgical repair, 
none of these conditions will be found. 

The common cancers, such as epithelio- 
ma, medullary cancer of the cervix, and 
scirrhous cancer of the breast, do not start 
as cancer. Their very beginning dates back 
to some small pathologic lesion, possibly a 
mastitis, a tight cyst in the breast, a sub- 
mucous myoma, a severe, or even a slight, 
laceration of the cervix. The effect of bac- 
terial toxins upon lesions is the causative 
factor; therefore, in order to prevent can- 
cer, we must begin at the beginning of the 
contributing cause. 

Adenocarcinoma of the uterus arises in 
the mucous membrane of the uterine cavity. 
It is a rare condition in young women, but 
is rather common in women advanced in 
years and those who have not borne chil- 
dren. It is most readily cured by dilating 
the cervix and applying 50 mg. radium for 
24 hours to the uterine cavity. In uterine 
cancer, glandular involvement occurs much 
later than in any other portion of the body. 
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CANCER 1 


By FRANKLIN I. SHROYER, M.D., Dayton, Ohio 


r I A O-DAY, the most important factor in 
our fight against cancer is being over- 
looked by some. There is a clear 
principle that runs through all the various 
etiologic factors, namely, that thermal, 
chemical, and mechanical irritations play a 
part in cancerous development, and chronic 
and subacute infections are preventable in 
all. The question is at once asked, “Why, 
then, are there not more cancers, since al- 
most every person has had some part of the 
body exposed to irritation, and since infec- 
tion of various forms is present in almost 
every person’s body?” 

This question is readily answered. For- 
tunately, the greater number of persons 
have a body resistance which is too great 
to allow cancer cells to develop, while there 
is no doubt but that a certain number of us 
have a natural immunity. The fact that not 
all infections lead to cancer is puzzling to 
some students, but it need not be so, because 
certain persons have the resistive powers 
within their cells to conquer the infection 
and destroy it. 

Immediate operation should never be per- 
formed upon any malignant condition. The 
unfortunate individuals should be put upon 
a detoxicating diet, with colonic irrigations 
of two quarts of hot sodium bicarbonate 
solution morning and evening, until there is 
a noticeable softening of the mass and a re- 
duction of the surrounding inflammation. 
About two weeks of such treatment will 
give the desired result. During the detoxi- 
cating regime, the surrounding lymphatics 
should be thoroughly irradiated. The radi- 
um should be sufficiently screened to prevent 
an erythema. 

The mistaken idea that the etiology of 


•Read before the Radiological Society of North Arnno, 
at the Seventeenth Annual Meeting:, at St. Lams, Nov. 30- 
Dec. 4, 1931. 


cancer must date back to some specific thing 
has been a great drawback to the proper un- 
derstanding of the subject. There are no 
facts known to medical science which jus- 
tify this idea. Evidence pointing to the con- 
trary furnishes us with a basis upon which 
we are able to formulate methods of preven- 
tion and cure. 

The most important factor in the prolif- 
eration of cells cannot be other than the 
presence of low-grade micro-organisms of 
pathogenic origin. Most of the chronic 
pains and aches which afflict the human 
body are caused by a localization of infec- 
tion. These same micro-organisms, by 
their incessant production of poisons within 
the body, are the cause of old age. Carci- 
noma, sarcoma developing in the uterus, hy- 
pernephroma developing in the upper pole 
of the kidney, carcinoma developing in the 
breast, gliomas in the brain — all have etio- 
logic factors peculiar to the organ in which 
they are located. It is, therefore, logical to 
believe that the irritating factors which 
cause the one certainly are similar to those 
causing the other. Cancer, or cell prolifera- 
tion, develops in an area of lowered resist- 
ance at a point at which insult to the tissues 
has occurred. Thus the germ finds a more 
favorable culture medium and there is con- 
sequent irritation. 

Malignant tumors of any organ are di- 
vided into connective and epithelial tissue 
cell types. Of the epithelia, there are two 
varieties, carcinoma and epithelioma. Car- 
cinoma may develop in the mucous mem- 
brane between the uterine cervix and fundus, 
in the surface epithelium, or in the glands 
of the cervix. The two types of connective 
tissue malignancy are sarcoma and epithe- 
lioma. In the latter, epithelial cells of the 
lymph channels and blood \ easels become in- 
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volved. In the former, sarcoma develops in 
the tissue of the endometrium. 

Carcinoma of the uterus has three distinct 
fields of development: 

1. The absolute end of the cervix in an 
old infected scar or tear. This can easily 
be seen vaginally. 2. The cervix proper, 
extending from the external os up through 
the vagina to the internal os. 3. The uter- 
ine walls, beginning in the mucosa or en- 
dometrium, from the internal os to the fun- 
dus of the uterus. 

Histologically there are two kinds: cylin- 
dric-cell, or adenocarcinoma, and squamous- 
cell carcinoma. Cylindric-cell carcinoma of 
the endocervix originates in the cell cover- 
ing the endocervix or in the cells of the cer- 
vical glands. Carcinoma of the body, which 
is nearly always of the cylindric-cell form, 
originates, as does that of the cervical canal, 
either in the surface or in the glandular epi- 
thelium. Of the different anatomic varie- 
ties, carcinoma of the cervix is by far the 
most frequent. This structure is involved 
in approximately 90 per cent of all cases. 
Squamous-cell cancer of the cervix nearly 
always develops in the epithelial covering 
of the vaginal portion. Its origin is more 
probably the result of metaplasia of the sur- 
face epithelium. 

In cancer of the cervix, the growth ap- 
pears as a small, hard, indurated nodule in 
the wall of either the anterior or posterior 
lip — a more or less diffuse or papillary 
growth. There are really few malignancies 
that have their origin in the uterine body 
proper. Sarcoma of the uterine bodv does 
occur, but it is rare. Carcinoma of the cer- 
vix is easily accessible and is readily seen 
and recognized. Inspect the cervix for pre- 
cancerous lesions. A nodule circumscribed 
and indurated on the cervix, a deep ulcera- 
tion which bleeds easily, should alwavs be 
viewed with suspicion. A cauliflower 
growth on the cervix is readily recognized 
as a cancerous growth. A cervix that has 
long been assaulted by bacterial invasion 


from the intestinal tract will certainly un- 
dergo degeneration frequently, whether the 
patient has been pregnant or not. Every 
cervix is a field for cancerous degeneration. 
When the lymphatics are disabled by for- 
eign poisons, they are easy victims for the 
cancer cell, and it is through these channels 
that the malignant cell travels. Pain in cer- 
vical cancer is the last of numerous signs 
of the destructive process going on. Digi- 
tal examination of the endocervix is not 
enough: the cervix should be palpated be- 
tween the index finger and thumb through- 
out its entire length. Tears frequently take 
place along the cervical canal with no visible 
lesion of the endocervix, these tears con- 
stituting sites of scar tissue with infection, 
small cysts, and cervical myomas. To look at 
a cervix and say there is no tear is inexcus- 
able. These infections within the canal will 
produce an endometritis, with complete 
fibrous degeneration of the uterus. All un- 
repaired tears heal with infection and leave 
scar tissue. After expert surgical repair, 
none of these conditions will be found. 

The common cancers, such as epithelio- 
ma, medullary cancer of the cervix, and 
scirrhous cancer of the breast, do not start 
as cancer. Their very beginning dates back 
to some small pathologic lesion, possibly a 
mastitis, a tight cyst in the breast, a sub- 
mucous myoma, a severe, or even a slight, 
laceration of the cervix. The effect of bac- 
terial toxins upon lesions is the causative 
factor; therefore, in order to prevent can- 
cer, we must begin at the beginning of the 
contributing cause. 

Adenocarcinoma of the uterus arises in 
the mucous membrane of the uterine cavity. 
It is a rare condition in young women, but 
is rather common in women advanced in 
years and those who have not borne chil- 
dren. It is most readily cured by dilating 
the cervix and applying 50 mg. radium for 
24 hours to the uterine cavity. In uterine 
cancer, glandular involvement occurs much 
later than in any other portion of the bodv. 



PREVENTION AND TREATMENT IN CERVICAL UTERINE 

CANCER 1 
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r T~' O-DAY, the most important factor in 
_|f our fight against cancer is being over- 
looked by some. There is a clear 
principle that runs through all the various 
etiologic factors, namely, that thermal, 
chemical, and mechanical irritations play a 
part in cancerous development, and chronic 
and subacute infections are preventable in 
all. The question is at once asked, “Why, 
then, are there not more cancers, since al- 
most every person has had some part of the 
body exposed to irritation, and since infec- 
tion of various forms is present in almost 
every person’s body?” 

This question is readily answered. For- 
tunately, the greater number of persons 
have a body resistance which is too great 
to allow cancer cells to develop, while there 
is no doubt but that a certain number of us 
have a natural immunity. The fact that not 
all infections lead to cancer is puzzling to 
some students, but it need not be so, because 
certain persons have the resistive powers 
within their cells to conquer the infection 
and destroy it. 

Immediate operation should never be per- 
formed upon any malignant condition. The 
unfortunate individuals should be put upon 
a detoxicating diet, with colonic irrigations 
of two quarts of hot sodium bicarbonate 
solution morning and evening, until there is 
a noticeable softening of the mass and a re- 
duction of the surrounding inflammation. 
About two weeks of such treatment will 
give the desired result. During the detoxi- 
cating regime, the surrounding lymphatics 
should be thoroughly irradiated. The radi- 
um should be sufficiently screened to prevent 
an erythema. 

The mistaken idea that the etiology of 
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cancer must date back to some specific thing 
has been a great drawback to the proper un- 
derstanding of the subject. There are no 
facts known to medical science which jus- 
tify this idea. Evidence pointing to the con- 
trary furnishes us with a basis upon which 
we are able to formulate methods of preven- 
tion and cure. 

The most important factor in the prolif- 
eration of cells cannot be other than the 
presence of low-grade micro-organisms of 
pathogenic origin. Most of the chronic 
pains and aches which afflict the human 
body are caused by a localization of infec- 
tion. These same micro-organisms, by 
their incessant production of poisons within 
the body, are the cause of old age. Carci- 
noma, sarcoma developing in the uterus, hy- 
pernephroma developing in the upper pole 
of the kidney, carcinoma developing in the 
breast, gliomas in the brain — all have etio- 
logic factors peculiar to the organ in which 
they are located. It is, therefore, logical to 
believe that the irritating factors which 
cause the one certainly are similar to those 
causing the other. Cancer, or cell prolifera- 
tion, develops in an area of lowered resist- 
ance at a point at which insult to the tissues 
has occurred. Thus the germ finds a more 
favorable culture medium and there is con- 
sequent irritation. 

Malignant tumors of any organ are di- 
vided into connective and epithelial tissue 
cell types. Of the epithelia, there are two 
varieties, carcinoma and epithelioma. Car- 
cinoma may develop in the mucous mem- 
brane between the uterine cervix and fundus, 
in the surface epithelium, or in the glands 
of the cervix. The two types of connective 
tissue malignancy are sarcoma and epithe- 
lioma. In the latter, epithelial cells of the 
Ivmph channels and blood vessels become in- 
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mental medical science who denied the pre- 
cancerous stage in dealing with the disease.” 

To remove a part of the uterus and 
leave the cervix is inviting disaster to the 
patient in later life. If the body of the 
uterus is diseased enough to necessitate 
removal, then the cervix also is, excepting 
in the case of a uterus that has never 
been impregnated and not myomatous. Ad- 
enocarcinoma of the uterus is rarer than cer- 
vical cancer; it grows more slowly and has 
a tendency to remain restricted to the uter- 
ine body. This form of cancer occurs in 
later life, restricting itself because of the be- 
ginning atrophy of the uterus and pelvic 
lymphatics in women about the age of fifty 
years. “The Journal of Cancer Research” 
recently stated that the incidence of the de- 
velopment of cancer on the cervical stump 
after subtotal hysterectomy is more than 4 
per cent. Dr. Robert Monad, of Paris, 
states that cancer of the cervical stump be- 
gan to be noticed more frequently when to- 
tal hysterectomy was replaced by subtotal 
hysterectomy. The apparent rarity of this 
condition may be estimated from the fact 
that, up until 1921, only 80 cases had been 
reported in the French literature. Between 
1920 and 1931, 180 cases of carcinomas of 
the cervical stump were treated by radium 
in six different cancer centers in Paris, and, 
during this period, 300 cases were recorded 
in the French literature. The incidence of 
carcinoma affecting the cervical stump after 
subtotal hysterectomy is reported as varying 
between 5 and 6 per cent. This is distinct- 
ly higher than the incidence of carcinoma of 
the cervix. From the Curie Institute, it is 
reported that five out of six cases of carci- 
noma of the cervical stump, appearing with- 
in one year after the operation, were gland- 
ular in type. These observations suggest 
that the glandular carcinomas appearing so 
soon after operation are actually recur- 
rences of the previously' indicated malignant 
lesions of the uterine mucosa. The co-exist- 
ence of myoma and carcinoma is far from 


exceptional. Every surgeon should keep 
this in mind when operating for uterine 
myoma. Monad agrees with Faure that, for 
myoma of the uterus in women during the 
menopause, total hysterectomy is the meth- 
od of choice. Monad and Moreston, of 
Paris, both agree that the only way to per- 
fect subtotal hysterectomy is to perform a 
total hysterectomy: the various modifica- 
tions of subtotal hysterectomy are not sat- 
isfactory'. If total hysterectomy is not ad- 
visable, then 50 mg. radium are applied to 
the uterine cavity and the cervix, screened 
with 2 mm. brass and 1 mm. hard rubber, 
for 24 hours. 

The prognosis in carcinoma of the cervi- 
cal stump is more grave than it is in carci- 
noma of the cervix in which the uterus has 
not been removed. Surgical treatment, ac- 
cording to the Curie Institute, Paris, has 
failed, and radium is the method of choice. 
The opinion of all leading authorities, as 
compiled by the Department of Cancer Re- 
search at Columbia University, is that the 
sure prophylactic measure against carci- 
noma of the cervical stump is to increase the 
practice of total hysterectomy'. The num- 
ber of operative deaths from the more radi- 
cal procedure will be less than that from 
carcinoma of the cervix. From a therapeu- 
tic standpoint, the treatment of choice is 
radiotherapy ; therefore, it is being taught, 
and it is the opinion of men of broad expe- 
rience, that cancer is preventable and cura- 
ble. To remove a part of the uterus and 
leave a cervix is distinctly poor judgment; 
even to enucleate a cervix in the procedure 
of total hysterectomy is cheating the patient. 
The mortality' rate from total hysterectomy 
is no greater than that from subtotal hys- 
terectomy, if blood loss is controlled. Liga- 
tures should take the place of too many 
hemostats, since the latter cause bruising. It 
is not necessary to use more than 10 or 12, 
at the very most. 

In the breast, an adenoma is not cancer- 
ous, but it is surely precancerous. Ade- 
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A complete physical examination is al- 
ways essential, as the following case will il- 
lustrate. 

Mrs. K. consulted me six years ago be- 
cause she was always tired, irritable, nerv- 
ous, bloated after meals, and constipated. I 
examined her thoroughly and found that 
there was a bilateral tear of the cervix, a 
boggy uterus, and a leukorrheal discharge. 
I advised her to have a cervical repair and 
rid the uterus of infection, as this ought to 
cure her completely. She did not have this 
done at the time. Four years later, an osteo- 
path sent this same patient to me again. 
By this time she was sorry she had not 
taken the advice in the first place. Dur- 
ing the interval she had consulted three 
or four doctors and each one told her I 
was wrong — that she was having no trou- 
ble from the tear — that it was healed. I 
wish to state again that “the old scar in 
a healed cervix is just as dangerous as a 
new infected tear, because it- was infected 
before it was healed.” She had been treated 
for indigestion, tired heart, and had received 
four weeks’ treatment in a hospital for nerv- 
ous breakdown. Several weeks after hospi- 
talization, she had moved to the country and 
was treated for rheumatism for a period of 
one year. At last she sought osteopathic 
treatments. Shortly after this, following a 
severe hemorrhage, she was referred again 
to me. A large cauliflower growth had com- 
pletely involved the cervix. The cervical 
tear and scar could no longer be seen. 

The woman died four months later with 
medullary carcinoma, at the age of 42 years, 
all because of inefficient diagnosis and neg- 
lect of early treatment. There is no excuse 
for such an error in diagnosis. “We are all 
too afraid of offending one another.” This 
patient was treated for all the symptoms and 
not once for the underlying cause. You will 
agree that, if we make a mistake and are 
told about it, it will not happen again. 

Every woman should be examined by a 
competent gynecologist, because he will be 


able to recognize a cervical lesion and to 
institute proper treatment for childbirth in- 
juries, if such exist. Obstetricians are learn- 
ing to direct their patients to return for 
further examinations, but these should be 
made at the end of six months, or one year, 
instead of three or four weeks after child- 
birth. Any cervix presenting a wide open 
mouth is diseased; any cervix that is cystic 
and swollen is diseased. All uteri larger 
than normal are infected and subinvoluted, 
and all subinvolutions are due to infection 
at childbirth or abortion. Cervical infections 
with subinvolution of the uterus will make 
nervous wrecks out of their hosts. Every 
infected cervix and uterus treated and cured 
is a precancerous lesion eradicated. 

Cancer patients should all be grouped to- 
gether and intensively studied. There has 
been, and still is, a tendency to overempha- 
size operations. A few days will not make 
much difference in the prognosis of a can- 
cer. Once well developed, it is the most dif- 
ficult disease to cure, but it can be cured, if 
it is seen in its beginning. The physician 
must not be careless or indifferent in mak- 
ing an examination, and the examination is 
not complete unless every organ has been 
checked. The physician must be able to cor- 
relate the different pictures presented by dis- 
ease and he must also be able to visualize 
disease. 

Quigley 2 says: “One reason why medical 
men have made so little progress with can- 
cer is that they have paid so little attention 
to the conditions that lead up to the develop- 
ment of cancer. The men who deny or re- 
ject the term 'precancerous’ are those 
trained on only one side of the cancer ques- 
tion. They are either laboratory men with- 
out clinical experience or medical men with- 
out laboratory experience and with little 
knowledge of fundamental medical science. 

I have never known a medical man of wide 
experience and proper knowledge of funda- 

sOuitrlev D T.: The Conque.( of Cancer by Radium and 
Other Methods. F. A. Davis Company, Philadelphia. 1929. 
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tion of scar tissue; but all should be repaired 
before the menopausal change. 

Cancer is much more easily prevented 
than cured. It is absolutely curable in its 
early stages. Swanberg, after a broad sur- 
vey of the methods of treatment of cervical 
cancer, is decidedly in favor of radiation 
therapy. The technic of the Radium In- 
stitute, Paris, with its use of relatively small 
amounts of radium for long periods, high 
filtration, and multiple centers, is accepted 
as superior to the American method of con- 
centrated dosage. The results showed 30 
per cent of cases cured for five years (Re- 
gaud), a figure which Swanberg believes can 
be approximated by the conscientious phy- 
sician who is properly prepared to treat cer- 
vical cancer by radiation. Radium is now 
recognized definitely in the fight against can- 
cer through the work of leading surgeons 
and clinic groups. Some of the advantages 
advocated for radium are: the absence of 
fear in the patient as a result of early treat- 
ment, low mortality, its efficacy in both oper- 
able and inoperable cases and the constant 
advancement and improvement in technic, 
while surgery is taught and practised as 
standardized procedures. A statistical report 
of various authorities (Zachell, Lindwahl, 
Adler, Kroening, Gauss, and Giescke) shows 
that the number of their cures was doubled 
bv routine post-operative irradiation in com- 
parison with the number of cures achieved 
by surgery alone. The value of post-opera- 
fice radiation of the ovary and breast, for 
example, has been demonstrated by Seitz 
and others. 

It is agreed that early diagnosis is the 
most important point in the treatment of 
cancer. Another important factor in our 
battle against such a worthy foe is to clear 
the body of any infected, irritated area, 
thus preventing a cancerous growth. Just 
such a thing is possible. I performed a 
colostomy on a patient, 55 years of age, 
who was suffering with cancer of the rec- 


tum. Six years earlier, I had advised a cer- 
vical repair and radium to the uterine cavity, 
or a panhysterectomy, but all treatment had 
been refused and the patient was treated for 
“liver disorder.” She could not see the con- 
nection between the two. Six months before 
this report she had pain in her back and 
some vaginal bleeding. The cervix was 
fixed, with complete degeneration. The 
pathologic report was advanced medullary 
carcinoma. Radium treatment to the cervix 
and uterine cavity was given, after which 
the cervix healed perfectly. The rectum was 
also involved, and colostomy was performed 
and radium applied. If the cervix and body 
of the uterus had been removed, or the 
former repaired and radium applied to the 
uterine cavity to kill infection, the patient 
certainly would not have suffered later from 
an extension to the rectum. 

Never perform a total or subtotal hyster- 
ectomy for menorrhagia: radium will cure 
these cases ; it not only destroys cancer cells 
but kills the infection present. If hemor- 
rhage is not corrected, then operation is in 
order after several radiations, and few pa- 
tients will die following the operation. I ir- 
radiate all myomas and fibroids except those 
which are pedunculated and calcified. After- 
wards, if necessary, I operate — in two or 
three months. I have to report almost no 
surgical deaths. In removing the cervix and 
the body of the uterus, I loosen the cervix 
vaginally with actual cautery throughout the 
length, with gauze on the index finger, com- 
pleting the ope-ation by the suprapubic 
route, with only four or five hemostats. 

SCMMAKY 

The problem that confronts us, then, is 
how to prevent a malignant transformation 
of the normal cell, and, once malignant 
transformation has set in, how to destroy 
the cell. If by some means we can deter- 
mine the accurate quantitative measure- 
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noma grows slowly within its capsule or sac. 
One reason for the peculiar susceptibility 
of the female breast tissue to cancer is the 
fact that, from puberty to old age, the 
epithelium is never at rest. Hypertrophv 
takes place at every menstrual period. Be- 
tween periods, the epithelium is either grow- 
ing, as the period appears, or shrinking, fol- 
lowing menstruation. Every month the epi- 
thelial cells are stimulated by hormone 
growth. Infection is the most prominent 
precancerous condition in the lactating 
breast, and injury is the most prominent in 
the non-lactating breast. These two etiologic 
factors work together in either case, both 
trauma and infection being present. Infec- 
tion and injury will produce scars and in- 
terfere with drainage, so that stagnation 
occurs. Stagnation in any part of the body 
leads to loss of vitality, causes illness, and, 
finally, death to the part affected. Food 
must be carried to each and every cell. The 
incoming food material is carried to the 
arteries, and the outgoing waste material is 
carried away by the veins and lymphatics. 
The microscopic finding of basement mem- 
brane broken through by epithelial cells does 
not mean just cancer — it means advanced 
cancer. The average pathologist is trained 
to recognize cancer only after basement 
membrane has been broken through. He, 
therefore, labels many cases benign, which 
in reality are malignant. He misses all the 
early stages of the disease. A lump in the 
breast of an old or middle-aged woman 
should always be considered cancer until it 
can be proved otherwise. The woman who, 
at the age of 25, carries a more or less be- 
nign adenoma in her breast, carries, if she 
does not have it removed before the age of 
35, a cancer. General practitioners and 
surgeons must, therefore, correlate symp- 
toms, thereby visualizing the outcome of an 
apparently harmless condition. When this 
method is followed, the death rate from 
cancer will surely decrease. 

In removing a breast, I make a wide ex- 


cision, remove supra- and infraclavicular 
and axillary glands, then transplant a flap 
from the other breast over the area of re- 
moved breast. Results are excellent and no 
skin grafting is necessary. The treatment 
of cancer of the breast would be effective 
if early irradiation were instituted. Post- 
operative radiation has, no doubt, added 
from 8 to 12 per cent to the five-year cure 
of all cases operated upon. Radiation 
therapy should always be administered by 
one who is competent to do so in a scientific 
manner, with proper equipment. I have 
always advocated pre-operative radiation in 
any suspicious growth. I have also been a 
profound believer in repeated doses over 
short periods of time. I am pleased to 
note that Forssell, of Stockholm, to-day ad- 
vocates similar treatment. In cancer of the 
breast, operation is not undertaken until 
four or five weeks after the last radiation. 
One, two, or three post-operative treatments 
with radiation are given at intervals of from 
six to eight months. 

In inoperable cases of carcinoma of the 
uterus, radium offers a method comparable 
to surgery. Radium offers, too, the possi- 
bility of a cure or definite palliation in some 
inoperable cases. When there is any doubt 
as to the extent of the disease, use radium, 
then operate in two or three weeks if you 
must. This is the treatment of choice. In 
the female, 30 per cent of all cancerous 
growths involve the uterus, and 90 per cent 
of uterine cancer has its origin in the cervix. 
Old cervical lacerations cause 95 per cent 
of the cervical cancers. If we as a profes- 
sion imparted to our patients knowledge of 
the danger from an old cervical tear and 
other irritations, and were able to see to 
it that the advice was acted upon, 90 per 
cent of ail our cancer problems would be 
solved. If cervical lacerations are not re- 
paired, they should be treated by various 
well known methods to keep down infection 
and irritation, and to prevent further forma- 
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particularly in children. In the Broncho- 
scopic Clinics of Philadelphia, over 2,700 
cases of foreign bodies in the air and food 
passages have been recorded. In addition 
to these, reports of large series of cases have 
been published by bronchoscopists from 
other parts of the country. Statistics such 
as these should definitely remove foreign 
body accidents from the category of rare 
diseases and medical curiosities. 

SYMPTOMATOLOGY 

A careful inquiry into the beginning of 
the patient’s illness will often suggest the 
diagnosis. In no branch of medicine is a 
carefully elicited history more important. 
Initial symptoms of coughing, choking, and 
Sagging, and at times cyanosis, are very 
significant and should always suggest for- 
eign body. If the child had something in 
its mouth at the time that these were noted, 
the case should be considered as one of for- 
eign body until proven negative. The de- 
velopment of respiratory symptoms imme- 
diately following an operation on the upper 
air and food passages is suggestive. The 
occurrence of difficulty with swallowing or 
regurgitation in a child should call for 
prompt roentgen study to rule out esopha- 
geal disease and particularly foreign body. 
Failure to make inquiries into the history 
zvith foreign body in mind or to evaluate 
properly statements made by the patient or 
family regarding the onset of the illness has 
probably contributed more to the number 
of overlooked foreign body cases than any 
other single factor. While a foreign body 
may be aspirated or swallowed without pro- 
ducing these initial symptoms, in a vast 
majority of the cases there is something to 
point to foreign body as a possible etiologic 
factor. 

In aspirated foreign bodies, the develop- 
ment of symptoms and signs following the 
initial accident depends upon many factors. 
The most valuable, and often the first symp- 
tom to be observed, is the asthmatoid 


wheeze described by Jackson. Frequently 
this will develop immediately after the 
initial paroxysm; it may be the only symp- 
tom. It should always be regarded with 
suspicion. If it occurs after the initial 
symptoms, it can be considered pathogno- 
monic of foreign body and should not be 
interpreted as a manifestation of suddenly 
acquired asthma. 

The size of the object and its ability to 
cause bronchial obstruction are important. 
Foreign bodies such as common pins, which 
usually gravitate to a small bronchial sub- 
division, may give rise to no symptoms and 
few signs. The symptomless interval is 
misleading, for it commonly is interpreted 
as an indication that the foreign body, if 
present, has been swallowed and should no 
longer be a source of anxiety. 

If the object is of large size it may pro- 
duce partial or complete bronchial obstruc- 
tion. Certain foreign bodies, such as pea- 
nuts, often produce partial obstruction and 
give rise to the phenomenon described as 
obstructive emphysema. Rounded objects, 
notably beans, which promptly swell in the 
presence of moisture, usually block a 
bronchus completely, producing obstructive 
atelectasis. Obstructive emphysema, indi- 
cating partial bronchial obstruction, and ob- 
structive atelectasis, resulting from complete 
bronchial obstruction, are very readily rec- 
ognized by the roentgenologist. These may 
be produced by any foreign body so shaped 
that it will cause a bronchial block of suffi- 
cient degree. It must also be recalled that 
these phenomena are commonly observed in 
endobronchial neoplasms, extra-bronchial 
lesions producing compression stenosis, and 
in many other conditions. 

Vegetal foreign bodies, by reason of cer- 
tain components, set up a severe laryngo- 
tracheobronchitis in young children. The 
peanut, which is the most commonly ob- 
served intruder in this group, produces a 
reaction which has been designated as 
arachidic bronchitis. The physical signs in 



142 


RADIOLOGY 


ments of the activating and depressor sub- 
stances, or different cellular elements and 
body fluids, we may then at least feel that 
our feet are firmly planted on the road to a 
fuller knowledge in order to arrive at the 
origin of the entire cancer problem. This 
problem can be solved by making gyneco- 
logic examinations, and by always looking 
at the cervix as well as palpating it. Put all 
patients on a detoxicating diet of fruits, vege- 
tables, and buttermilk, and give hot sodium 
bicarbonate enemas daily. This will clear the 
colon of all infection. A soapsuds enema has 
no place as a therapeutic agent. The major- 
ity of women complaining of nervous dis- 
orders, general tiredness, backache, mental 
irritations, leukorrheal discharge, constipa- 
tion, and palpitation of the heart are af- 
fected by toxic poisons, generally from the 
pelvic organs. If you are a specialist, re- 
member there are other organs besides the 
one in which you specialize. These patients 


usually have a congested liver and will feel 
better at once if given calomel followed by 
epsom salts next morning. All cancer pa- 
tients present these complaints and fre- 
quently they admit that they have been get- 
ting worse each year. I have seen patients 
who have been treated for heart disease for 
several months. When they are examined 
(and thyroid disease is absent), often the 
real underlying cause has proved to be 
a lacerated cervix with accompanying gall- 
stones. Why should not these patients de- 
velop cancer with such bombardment of 
bacterial and chemical toxins? Clear up 
the intestinal tract with proper foods; re- 
move all points of infection and irritation. 
Do not wait and watch a condition to see 
what the outcome will be, but institute the 
most scientific' treatment available. By do- 
ing so, you will be able to prevent many an 
individual from becoming a victim of 
cancer. 


FOREIGN BODY ACCIDENTS IN CHILDREN 1 


DIAGNOSIS AND TREATMENT 

By LOUIS H. CLERF, M.D., Professor of Bronchoscopy and Esophagoscopy, 
Jefferson Medical College, Philadelphia 


A MORE general use of the roentgen 
ray in diagnosis of pulmonary and 
esophageal diseases has provided a 
positive aid to diagnosis and has greatly con- 
tributed to early and prompt recognition of 
foreign bodies in the air and food passages. 
The accumulation of clinical observations 
and pathologic data in foreign body cases 
and the correlation of these findings by 
the internist, the roentgenologist, and the 
bronchoscopist have led to the recognition of 
fairly definite clinical pictures and roentgen 
findings. Notable among the contributors 
in their respective fields are McCrae, 
Manges, and Jackson. 


■Read before the Radiological Society of North America, 
t the Seventeenth Annual Meeting, at St. Louis, Nov. 30- 
)cc. 4, 1931. 


Although papers setting forth the symp- 
tomatology, diagnosis, and treatment of for- 
eign bodies have frequently appeared in 
medical literature, the subject continues to 
be of sufficient importance to merit further 
emphasis. Difficulties in diagnosis are 
rarely encountered if it is known that a 
foreign body has either been aspirated or 
swallowed and appropriate studies are car- 
ried out to bring the case to a conclusion. 
The greatest obstacle in diagnosis lies in our 
failure to think of a foreign body as a possi- 
ble etiologic factor. The fact that foreign 
bodies are so often overlooked should make 
us become “foreign body-minded.” 

It seems superfluous to emphasize the fre- 
quent occurrence of foreign body accidents, 
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particularly in children. In the Broncho- 
scopic Clinics of Philadelphia, over 2,700 
cases of foreign bodies in the air and food 
passages have been recorded. In addition 
to these, reports of large series of cases have 
been published by bronchoscopists from 
other parts of the country. Statistics such 
as these should definitely remove foreign 
body accidents from the category of rare 
diseases and medical curiosities. 

SYMPTOMATOLOGY 

A careful inquiry into the beginning of 
the patient’s illness will often suggest the 
diagnosis. In no branch of medicine is a 
carefully elicited history more important. 
Initial symptoms of coughing, choking, and 
gagging, and at times cyanosis, are very 
significant and should always suggest for- 
eign body. If the child had something in 
its mouth at the time that these were noted, 
the case should be considered as one of for- 
eign body until proven negative. The de- 
velopment of respiratory symptoms imme- 
diately following an operation on the upper 
air and food passages is suggestive. The 
occurrence of difficulty with swallowing or 
regurgitation in a child should call for 
prompt roentgen study to rule out esopha- 
geal disease and particularly foreign body. 
Failure to make inquiries into the history 
ivith foreign body in mind or to evaluate 
properly statements made by the patient or 
family regarding the onset of the illness has 
probably contributed more to the number 
°f overlooked foreign body cases than any 
other single factor. While a foreign body 
may be aspirated or swallowed without pro- 
ducing these initial symptoms, in a vast 
majority of the cases there is something to 
point to foreign body as a possible etiologic 
factor. 

In aspirated foreign bodies, the develop- 
ment of symptoms and signs following the 
mitial accident depends upon many factors. 
I he most valuable, and often the first symp- 
tom to be observed, is the asthmatoid 


wheeze described by Jackson. Frequently 
this will develop immediately after the 
initial paroxysm; it may be the only symp- 
tom. It should always be regarded with 
suspicion. If it occurs after the initial 
symptoms, it can be considered pathogno- 
monic of foreign body and should not be 
interpreted as a manifestation of suddenly 
acquired asthma. 

The size of the object and its ability to 
cause bronchial obstruction are important. 
Foreign bodies such as common pins, which 
usually gravitate to a small bronchial sub- 
division, may give rise to no symptoms and 
few signs. The symptomless interval is 
misleading, for it commonly is interpreted 
as an indication that the foreign body, if 
present, has been swallowed and should no 
longer be a source of anxiety. 

If the object is of large size it may pro- 
duce partial or complete bronchial obstruc- 
tion. Certain foreign bodies, such as pea- 
nuts, often produce partial obstruction and 
give rise to the phenomenon described as 
obstructive emphysema. Rounded objects, 
notably beans, which promptly swell in the 
presence of moisture, usually block a 
bronchus completely, producing obstructive 
atelectasis. Obstructive emphysema, indi- 
cating partial bronchial obstruction, and ob- 
structive atelectasis, resulting from complete 
bronchial obstruction, are very readily rec- 
ognized by the roentgenologist. These may 
be produced by any foreign body so shaped 
that it will cause a bronchial block of suffi- 
cient degree. It must also be recalled that 
these phenomena are commonly observed in 
endobronchial neoplasms, extra-bronchial 
lesions producing compression stenosis, and 
in many other conditions. 

Vegetal foreign bodies, by reason of cer- 
tain components, set up a severe laryngo- 
tracheobronchitis in young children. The 
peanut, which is the most commonly ob- 
served intruder in this group, produces a 
reaction which has been designated as 
arachidic bronchitis. The physical signs in 
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these cases may be confusing on account of 
the secretions present. The presence of 
bronchial obstruction is important and little 
difficulty should be encountered in its recog- 
nition by physical examination. Obviously, 
its cause cannot always be determined ex- 
cept by direct examination. Migratory for- 
eign bodies are readily recognized if the 
characteristic audible slap and palpatory 
thud can be elicited. A. widespread inflam- 
matory reaction is frequently present, and 
signs of unilateral bronchial obstruction 
often cannot be elicited. It is important in 
these cases to look for signs of bilateral 
obstructive emphysema, the presence of 
which is indicative of laryngeal or tracheal 
obstruction. 

Cough is a common symptom but one not 
peculiar to foreign body cases ; in certain in- 
stances it is suggestive of bronchial irrita- 
tion. In migratory foreign bodies, it may 
be paroxysmal. There is often a tendency 
for the patient to attempt to suppress the 
cough. 

The common symptoms of esophageal 
foreign body are disturbances in the swal- 
lowing function. In the young, these are 
often difficult to elicit unless there is regur- 
gitation. In larger children, solid and soft 
foods cannot be swallowed. It must be re- 
called that respiratory tract symptoms may 
be present in esophageal foreign body cases. 
These result from overflow of secretion into 
the airway, or the presence of a fistulous 
communication between the esophagus and 
the trachea. 

In cases of foreign bodies that have en- 
tered the stomach, there usually are no 
symptoms present. 

DIAGNOSIS 

A complete history is important. The 
occurrence of symptoms of cough, choking, 
or gagging should always be suggestive. 
The presence of a wheeze, heard at the open 
mouth, particularly at the end of expiration, 
is indicative of something in the air pas- 


sages. A complete physical examination 
should be made, bronchial obstruction being 
borne in mind. Whenever possible, these 
investigations should precede the roentgen 
studies. The roentgen examination should 
be complete and, in the absence of any evi- 
dence to suggest a foreign body in the air 
passages, the entire alimentary canal, from 
the nasopharynx to the tuberosities of the 
ischium, should be studied. In cases of 
metallic foreign bodies, there should be no 
difficulty in recognition provided proper 
roentgenograms have been made, however, 
errors in interpretation of the findings may 
occur. At times, a coin, or safety pin, in 
the esophagus is reported to be in the 
trachea. It should be remembered that, as 
a rule, flat foreign bodies such as coins, 
discs, open safety pins, and similar objects 
in the airway, are found with their greatest 
diameter in the sagittal plane, and, if the 
foreign body is in the esophagus, in the 
coronal plane. In non-opaque foreign bodies 
in the airway, it is important to observe the 
patient under the fluoroscope and to make 
roentgenograms at the end of inspiration 
and of expiration. Obstructive emphysema 
usually cannot be detected if studies are 
made only at the end of full inspiration. 

Buttons and bones are among the more 
common esophageal foreign bodies found in 
children that may be non-opaque to the 
roentgen ray. In these, and in similar ob- 
jects, it may be necessary to use a bismuth 
or barium mixture. Children usually will 
not swallow a barium-filled capsule. In the 
event that there is disagreement between the 
findings of the roentgenologist and the pedi- 
atrician, a direct examination should be car- 
ried out. In cases of swallowed foreign 
bodies that have entered the stomach, it may 
be difficult to ascertain if the object still 
remains in the stomach or is in the duo- 
denum. The roentgenologist can positively 
determine this by having the patient swallow 
a small quantity of opaque mixture to out- 
line the stomach. 
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PROGNOSIS 

The prognosis is dependent on the length 
of sojourn of the foreign body and the de- 
velopment of complications. In competent 
hands, over 98 per cent of patients can be 
cured. With the aid of the double plane 
fluoroscope, practically all foreign bodies 
can be removed endoscopically. 

COMPLICATIONS 

Complications are rarely encountered if 
the foreign body accident is promptly recog- 
nized, the object localized, and removed 
endoscopically. Prolonged sojourn of a 
foreign body in the air passages will usually 
be followed by changes in the foreign body 
and in the bronchi. There is retention of 
secretion, suppuration, infection of the 
bronchial wall, and, later, pulmonary fibrosis 
with bronchiectasis. Cicatricial changes in 
the bronchus are often found at the site of 
lodgment. The rapidity with which these 
occur depends very largely on the degree of 
obstruction, the virulence of the contained 
bacteria, and the patient’s protective 
mechanism. Sooner or later, however, cer- 
tain changes will result from prolonged 
sojourn of a foreign object in the airway. 
While pneumonia is often cited as a com- 
plication of bronchial foreign body, accord- 
ing to McCrae, it is of uncommon occur- 
rence. Too often the drowned lung, with 
retention of large quantities of pus, is con- 
fused with pneumonia. In these cases, it is 
interesting to note that removal of the for- 
eign body is promptly followed by a drop 
in temperature and clearing up of the phys- 
ical signs. This would not follow if the 
process were a lobar pneumonia. Pulnro- 
11 ary abscess is an uncommon complication. 

In the esophagus, there is the ever-present 
danger of peri-esophageal infection. Open 
safety pins and other pointed objects, such 
as bones, may perforate the esophagus and 
a fatal mediastinitis may develop. Fatal 
hemorrhage from perforation of a large 
vessel may occur. In one case of open 


safety pin observed by the author the 
point penetrated the pericardium and heart 
muscle. In another case of long sojourn 
the keeper of an open safety pin eroded into 
the innominate artery. Early removal of 
the pins in both of these cases would un- 
questionably have prevented a fatal termina- 
tion. 

Foreign bodies in the stomach rarely 
cause trouble. Needles, large open safety 
pins, and long foreign bodies will often 
lodge in the intestines, particularly in the 
duodenum. Ultimately they may perfo- 
rate it. 

TREATMENT 

This can be summed up by stating that 
the only method of treatment worthy of 
consideration is removal by endoscopic 
means. Blind methods of treatment are 
dangerous; there is no justification in their 
employment. Fluoroscopic aid, using a 
double plane fluoroscope, is often indispen- 
sable in the removal of metallic foreign 
bodies in the bronchi as well as the esoph- 
agus. 

Gastric foreign bodies can be successfully 
removed by the gastroscope with fluoro- 
scopic aid. Gastroscopic removal is indi- 
cated in certain pointed foreign bodies and 
in foreign bodies that are either too long 
or too large to negotiate the sharp turns in 
the intestinal canal. The roentgenologist is 
best qualified to determine this point. The 
most common point of lodgment is in the 
third portion of the duodenum, proximal to’ 
the duodenojejunal junction. With a few 
exceptions, a foreign body that spontane- 
ously enters the stomach will pass without 
difficulty. These patients should be con- 
tinued on their usual diet and laxatives 
should be interdicted. The foreign body 
should be observed daily by the roentgen- 
ologist. Surgical interference should be re- 
sorted to only when, in the opinion of the 
roentgenologist, the foreign body fails to 
make satisfactory - progress. 



146 


RADIOLOGY 


BIBLIOGRAPHY 


1 . 

2 . 


3. 

4. 

5. 


Clerf, L. H. : Foreign Bodies in the Esophagus. 
Ann. Otol., Rhinol. and Laryngol., December 

1926, XXXV, 1000. 

Manges, W. F. : Pathologic Changes in Lung 
Tissue as the Result of Foreign Bodies of 
Long Sojourn. Jour. Am. Med. Assn., Sept. 
25, 1926, LXXXVII, 987. 

Idem: Roentgen Diagnosis of Foreign Bodies 
in the Esophagus. Am. Jour. Roentgenol, 
and Rad. Then, January, 1927, XVII, 44. 
Jackson, C. : Bronchoscopy and Esophagoscopy. 
W. B. Saunders Company, Philadelphia, 

1927. 


McCrae, T. : Foreign Bodies in the Bronchi. 
Lancet, April 12, 1924, I, 735-741; April 19, 
1924, I, 787-793; April 26, 1924, I, 838-841. 


DISCUSSION 


Dr, Kenneth D. A. Allen (Denver, 
Colo.) : It has been my pleasure to watch Dr. 
Clerf remove foreign bodies from the respir- 


atory and gastro-intestinal tracts, and it is a 
remarkable procedure. If a man with his ex- 
perience says that he leans on the roentgenol- 
ogist for interpretation, it behooves all of us 
to assume a great responsibility to the man in 
general practice who sends us films of infants’ 
chests. 

So many children are sent in without a his- 
tory of a possible foreign body. In the routine 
reading of a child’s film, if there is the slight- 
est sign of displacement of the heart to the 
one side or the other, the case should be 
fluoroscoped. Then, if there is foreign body 
causing either obstructive emphysema or ob- 
structive atelectasis, the heart will be seen to 
move toward the affected side on inspiration. 
This sign constitutes strong evidence. 


DIAGNOSIS OF UTERINE AND 
TUBAL PATHOLOGY USING 
LIPIODOL 

By A. TREVENNING HARRIS, M.B., Ch.B. 

(Edin.), Sheldon, Iowa 

In the more obscure uterine and tubal 
pathologies, the most successful means of 
establishing a diagnosis — without resorting 
to laparotomy with its dangers and discom- 
forts, to say nothing of the expense — is 
through the use of an iodized oil to assist in 
the roentgenographic visualization of the 
organs of reproduction. Lipiodol, the me- 
dium the writer has used during the past 
three years, is ideal in that there are no 
contra-indications in the pathology most 
commonly met with — no open blood chan- 
nels such as are seen in malignancy and 
menorrhagia. 

A normal uterine shadow is triangular, 
the sides of the triangle and the size vary- 
ing with the individual case, the apex being 
the cervical end and the base the uterine 
fundus. The uterine tubes, which leave the 
two basal angles of the triangle, appear as 
extremely thin, wavy lines until the isthmus 
widens into the ampulla. Their width is 
much augmented before discharge into the 
abdominal cavity. The normal uterine and 


tubal displacements were demonstrated in an 
examination undertaken to disprove the sus- 
picion of an early pregnancy. The conse- 
quent mental ' relief in one case was the 
means of establishing a normal menstrual 
period within ten days. 

A condition frequently found in examin- 
ing a patient to determine the cause of 
sterility is occlusion of one or both uterine 
tubes at or near the cornual end or in the 
vicinity of the fimbriated end. In one of 
the writer’s cases the left tube was occluded 
within 0.5 inch of the cornual end, while 
the right was occluded at the junction of the 
isthmus and the ampulla; both were with 
difficulty rendered patent surgically. But if 
the adhesions are recent or thin in character, 
the increased intra-uterine and intratubal 
pressure exerted by the oil will tend to sep- 
arate the adhesions and make an early sub- 
sequent pregnancy not only possible but very 
probable. 

When the normal central position of the 
uterus is found to be altered (excluding in- 
strumental alterations), some unilateral 
uterine or adnexal pathology exists which is 
causing the deviation. To avoid exacerba- 
tion, the intracervical lipiodol syringe should 
be held in an exactly central position, with 
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no drag on the uterus to right or left, and 
no harmful up-pushing of the uterus, which 
tends to throw its body to one or the other 
side. In a case of dextroversion due to left- 
sided hydrosalpinx, adherent to the uterus, 
the syringe could not be held in a central 
position without causing acute discomfort 
and distortion. 

In an infantile uterus, the tubes may or 
may not be occluded. In one case the effect 
of the examination was to stimulate the 
uterus and render pregnancy possible. 

Intramural and intra-uterine fibromas are 
readily diagnosed by the alteration in the 
shape of the uterine triangle. When intra- 
mural fibroids are laterally placed the}'’ show 
an incurving of the uterine outline. The 
smaller the fibroid tire more acute the nich- 
ing. Intra-uterine fibroids would naturally 
show a thinning of the lipiodol in the tri- 
angle in which they are situated. If they 
are large enough, extramural fibroids give a 
picture similar to dextroversion. 

The most outstanding and interesting case 
to visualize by uterosalpingography is the 
bicornuate uterus. The uterine triangle is 
much altered, the two comuse being drawn 
outward and upward so that the cornual 
ends of the tubes are at a much higher level 
than the uterine fundus. Other pathology 
may be present. In one case, the uterus was 
completely retroverted and both tubes were 
occluded at the junction of the isthmus and 
the ampulla. 

Diagnosis of pregnancy can be made as 
early as two weeks after a single coitus. 
The uterosalpingogram has two distinctive 
features: the breaking of the contour of the 
uterine triangle (which, alone, could be due 
to intra-uterine fibroid — itself exclu- 
sive), and the occlusion of both tubes. In 
one case it was seen very readily that the 
lower part of the triangle was thinned out 
at the point at which the fertilized ovum had 
implanted itself. In a second case it was 
deemed impossible that the patient could be 


pregnant as abortion had been attempted 
and a four-day bleeding had resulted. 
When, some weeks later, abdominal pain 
and intractable vomiting overcame the pa- 
tient, the case was diagnosed as typhoid 
fever; but the uterosalpingogram altered the 
diagnosis completely. At the time of the 
examination (exactly six weeks from the 
date of a single coitus) it was seen that the 
uterine outline was much enlarged, with 
marked irregularity of the triangular outline 
owing to the presence of the fetus (superior- 
ly), and the more regular placenta (infe- 
riorly, and to the right). 

It has been held that uterosalpingography 
is liable to cause abortion in the early preg- 
nant uterus. In neither of these cases was 
the pregnancy disturbed by the introduction 
of the lipiodol into the uterus, and the 
writer feels that this would be true of most 
cases if the physician making the examina- 
tion ceased introducing the oil as soon as his 
patient complained of “cramps.” It has 
been the writer’s custom to make a small 
film of the pelvis when this complaint is 
made; invariably it has proved to be the 
right time at which to stop. I have then 
proceeded to make the main exposures of 
the case — stereoscopic films 14 by 17 inches, 
taken either vertically or laterally, and al- 
ways on the Bucky diaphragm. 

CONCLUSIONS 

1. Uterosalpingography is an unrivalled 
means of establishing a diagnosis in uterine 
and tubal pathology and abnormalities 
which cannot be detected with any degree of 
certainty except by laparotomy. 

2. An accurate means of diagnosing the 
cause, or causes, of sterility in women other- 
wise normal and with normal husbands. 

3. Uterosalpingography is a most useful 
aid in establishing with certainty, with little 
or no risk to either the mother or the em- 
bryo, the presence of the earliest stages of 
pregnancy. 
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is most gratifying to note that the most out- 
spoken commendation is in numerous in- 
stances over the signature of a radiologist 
of renown — one who is unquestionably con- 
versant with the medical literature of the 
world. Instances are: “To me it is very 
satisfactory” ; “Keep up your present stand- 
ard”; ‘‘No improvement necessary”; “It has 
no equal as a radiological publication” ; “It 
contains excellent original articles, and a 
quite comprehensive abstract of the litera- 
ture”; “It is an excellent continuous post- 
graduate course” ; “I have often wondered 
how the Society is able to give as good a 
Journal as they do for the amount they re- 
ceive”; “Seems to be continually improv- 
ing” ; “Excellent contents and make-up” ; 
“We await the coming of the Journal each 
month, and appreciate it immensely,” and, 
as a cap sheaf, this one: “I believe that the 
Journal as published to-day is the best of 
its kind — its policy, continued, will keep 
it so.” 
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THE PROGRAM FOR THE 
AMERICAN CONGRESS 
OF RADIOLOGY 

1 he American Congress of Radiology is 
to be held in Chicago, September 25 to 30, 
1933, inclusive. This Congress is intended 
to take the place of, or rather, combine, the 
regular annual meetings of the American 
Radium Society, the American Roentgen 
Ray Society, the Radiological Society of 
North America, and the American College 
of Radiology'. This is done for the purposes 
of economizing time and expense, and, in- 
stead of compelling one to make three or 
four trips across the continent, to permit 
os to attend the Century of Progress Expo- 
sition. 

It is planned to hold a Scientific Program 
during six days, from 9 a.m. to 2 p.m., with 
on intermission of twenty minutes. The 


remainder of the afternoons and all of the 
evenings, excepting one, are to be left free 
for attendance at the Exposition, study of 
the scientific and commercial exhibits, and 
for the holding by the various societies of 
their executive sessions. 

It is proposed to hold the Convocation of 
the American College of Radiolog}' under 
the management of the officers of this or- 
ganization; the Convocation of the Radio- 
logical Society of North America, together 
with the award of its medals, under the 
management of the officers of this organi- 
zation ; to have a banquet ; to have the Cald- 
well Lecture, arranged for by the manage- 
ment of the officers of the American Roent- 
gen Ray Society, and to have a lecture on 
one of the outstanding radium pioneers, un- 
der the management of the officers of the 
American Radium Society. 

Because of the fact that we are limiting 
the Scientific Program to four hours and 
forty minutes on six days, or a total of 
twenty-eight hours, which must include all 
discussions, addresses, introductions, etc., it 
is self-evident that the program must be 
somewhat limited, and that every speaker 
must adhere strictly to his time, this time to 
include the presentation of his paper as well 
as the presentation of lantern slides. In 
spite of this fact, the Program Committee 
and the Council which is arranging this pro- 
gram, desire that, so far as is practical, all 
advance information and conclusions be 
presented at this meeting. We are, there- 
fore, asking the members of the various 
radiological societies to offer to the Com- 
mittee any paper that will be helpful in 
making this Congress a great success. Also, 
I am asking each member who knows of 
advanced work being done by some other 
member, please to give us this information. 
Please make these offers as promptly as pos- 
sible, for in carrying out such a large proj- 
ect, delays must be avoided. 

George E. Pfahler, M.D. 

Committee on Scientific Program. 
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THE QUESTIONNAIRE CON- 
CERNING “RADIOLOGY” 

Previous to the St. Louis meeting of 
1931, Dr. W. H. McGuffin, Chairman of the 
Publication Committee at that time, sent 
questionnaires to all subscribers of Radiol- 
ogy, submitting inquiries as follows: (1) 
“Are you favorably impressed with Radiol- 
ogy as it is to-day?” (2) “Have you any 
suggestions for the improvement of the 
Journal ?” 

In Dr. McGuffin' s report he stated that 50 
per cent, or about 1,200, of those receiving 
the questionnaire responded ; since then, 
about a hundred more replies have come in. 
So much for the response. 

Of the replies received by Dr. McGuffin, 
he stated that something over 95 per cent, 
or 1,140 out of 1,200, expressed satisfaction 
and stated over the signature of the reader 
that he was “favorably impressed.” This re- 
sult is most gratifying and encouraging to 
all concerned; however, it is from the dis- 
satisfied 5 per cent, or 60 out of 1,200 re- 
plies, that we look for helpful suggestions 
for improvement. 

Since the size of the Journal has been 
reduced during the last six months, we may 
consider that we have more than met the 
wishes of the 28 who said it was “too 
ponderous,” “getting too large,” etc., and 
advised us to “strive for quality rather than 
quantity.” 

Several thought thinner paper should be 
used, and even more advised a tougher cover 


paper, the foreign subscribers especially sav- 
ing that both cover and mailing envelope 
should be more durable stock. One sub- 
scriber, who is a frequent contributor as 
well, would like to see a Journal made up 
of reprints, fastened together with some 
kind of clip, so that they can be re-ar- 
ranged.” So much for format. 

Three of the answers advised consolida- 
tion of Journals, and 20 made suggestions 
as to the writing of papers rather than to 
the publishing of them, the latter being the 
problem with which we are immediately con- 
cerned. 

The larger number of those making sug- 
gestions for improvement advise more clin- 
ical and less physical material, a large enough 
“minority report” to merit consideration. 
The Journal is committed to the publication 
of such papers as are read at the Society’s 
Annual Meeting, and contributions, and we 
are guided by the expressed preference of 
our readers in the choice of the latter. In 
a large measure, abstracts of papers on 
physical subjects are being omitted, acting 
upon these suggestions. 

Nine of the replies advise diagnostic 
rather than therapeutic papers, but nine 
hardly balance with the thousand and more . 
which make no such suggestion: “objection 
overruled.” 

Eleven suggest more illustrations and 
three desire better ones. One suggests an 
index, overlooking the fact that indexes had 
keen published ever} 7 six months to that date. 
Three suggest just such a Subject Index as 
is now in preparation. About an equal num- 
ber wish more abstracts and fewer: neces- 
sity has compelled us to act upon the sug- 
gestion of the latter. 

It would be unfair to quote names, but it 
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petent judges of medical literature, hav e 
written him of their satisfaction in the So- 
ciety’s Journal, even though its size has been 
diminished. 

Acknowledgment is due those authors 
who have furnished their own illustra- 
tions with the utmost good nature, since the 
Society has been unable to do so. 


The Cole Collaborators offer a correspon- 
dence course in roentgenologic gastro- 
intestinal diagnosis, which includes a cor- 
relation of anatomical and pathologic find- 


ings with roentgenographic findings, and an 
application of these to all the problems of 
gastro-enterology — etiology, pathogenesis, 
process of repair, diagnosis, and indication 
for medical or surgical treatment. This 
course consists of 22 assignments, one each 
week for five months. It requires at least 
two hours a day for the student to read the 
text’ prepare his drawings, and write his 
answers, which are returned to the Cole Col- 
laborators for correction and criticism. 

Those interested may write to the Cole 
Collaborators, 36 East 61st St., New York 
City. 
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ing the pylorus, should be considered malignant un- 
til proven to be otherwise, and that proof of the 
absence of malignancy in such lesions is obtained 
only by serial section and careful microscopic ex- 
amination. It is not safe to interpret such lesions 
as benign from roentgen examination alone or from 
observation on the operating table. 

C. G. Sutherland, M.D. 
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FIFTH DISTRICT MEDICAL ASSO- 
CIATION OF TEXAS 

This Association held a splendid Post- 
graduate Meeting in San Antonio, Texas, 
Jan. 10-12, 1933, with an attendance of 
some eight hundred and much enthusiasm. 
As expressed in the Foreword of the pro- 
gram: “In these times especially, when so 
few of us can afford either the time or the 
money required for post-graduate study at 
the medical centers, this program should 
supply that stimulus so necessary both for 
our morale and for our interest in scientific 
medicine.” Apparently it did. 

A feature of especial interest was the 
round table sectional meetings, two and a 
half hours in length, at which opportunity 
was given to ask questions of the speakers. 

We mention only certain of the presen- 
tations of value to radiologists, as fol- 
lows: “What Every General Practitioner 
and Specialist should Know about Recogni- 
tion and Treatment of Cancer,” Joseph C. 
Bloodgood, M.D., of Baltimore. 

“Uses and Abuses of Radium in Malig- 
nancy,” and “X-ray Responsibilities in In- 
cipient Pulmonary Tuberculosis,” Edwin C. 
Ernst, M.D., St. Louis. 

“Practical Value of Intravenous Urog- 
raphy in General Diagnosis,” William F. 
Braasch, M.D., Rochester, Minn. 

“Bronchoscopy of Foreign Body Diseases 
of Lungs,” Gabriel Tucker, M.D., Philadel- 
phia. 

The officers of the Association are: S. E. 
Thompson, M.D., of Kerrville, Texas. 
President; H. McC. Johnson, M.D., of 
San Antonio, Vice-president; T. E. Chris- 
tian, M.D., San Antonio, Secretary. 


THE AMERICAN SOCIETY OF 
RADIOGRAPHERS 

The next annual meeting of the American 
Society of Radiographers will be held in 
Rochester, New York, from May 31 to 
June 3, 1933. 


So many radiologists prefer to have as- 
sociated with them, to do expert technical 
work, men and women who are members 
of the above-named association of techni- 
cians, that numerous physicians and physi- 
cists are always sure to be represented on 
its programs. It is still too early to an- 
nounce the speakers, but the American 
Society of Radiographers has never failed 
to have practical, skillfully conducted meet- 
ings, vibrant with enthusiasm. 


IN MEMORIAM 


Alfred Leftwich Gray, M.D. 

Dr. Gray, a former President of the 
American College of Radiology, died on 
October 13, 1932, after an illness of nearly 
two years. The Medical Monthly of his 
native State, Virginia, has printed a splendid 
biographical sketch of Dr. Gray, bespeaking 
the high regard in which his co-workers 
held his scholarship, attainments, and char- 
acter. 


ANNOUNCEMENTS 


AN INCREASE IN THE SIZE OF 
“RADIOLOGY” 

Readers will note that with this month’s 
issue is begun what we trust is to be a 
steady increase in the size of the monthly 
issues of this Journal: eighteen pages have 
been added. The sharp decrease in the num- 
ber of pages, which took place during the 
past year, was occasioned by the fact that 
the Society could not otherwise “balance its 
budget.” Every possible economy has been 
effected with the object of turning all avail- 
able funds into increasing the number of 
pages to be devoted to the publication of 
papers read before the Society and contrib- 
uted by readers. 

The Editor has been encouraged in his 
endeavor to maintain the high standard of 
Radiology bv those who, themselves com- 
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variable periods of time can be attained by external 
irradiation 'supplemented by calcium, phosphorus, 
and ergosterol for stimulation of bone repair, and 
supportive jackets for the collapsing spine cases. 
The author advocates roentgen treatment for cases 
clinically suggesting osseous metastases, even if def- 
inite radiographic evidence of such extension is 
lacking. 

J. E. Habbe, M.D. 


Late Results of the Fractionated Irradiation of 
Carcinoma of the Larynx (1922-1927) : A Contri- 
bution to the Question of Protracted or Shorter 
Single Treatments. A. Gunsett. Rontgenpraxis, 
March 1, 1932, IV, 214-223. 

Of 23 cases of laryngeal carcinoma treated be- 
tween the years 1922 and 1927, 5 cases, which is 
21^7 per cent, were cured for three years and over. 
The greatest number were advanced cases. Of 10 
cases, with a carcinoma confined to the larynx 
alone, four remained cured; one for nine years, one 
for six years, and two for four years. In this small 
group the protracted type of irradiation did not 
seem to play an important role. In exolaryngeal 
cases in which the cancer extended above the larynx- 
proper, protraction of the single treatment appeared 
to be of importance. In four cases the tumor dis- 
appeared completely, at least temporarily, with a 
corresponding alleviation. Lately, the author gives 
3,500 r (measured on the skin through two lateral 
fields). The daily dose is 300 r, given in about one 
hour (2 mm. Cu and A1 filter, 50 cm. distance). In 
exolaryngeal cases the entire dose is still larger, 
while the focal skin distance is increased to 65 cen- 
timeters. 

H. W. Hefke, M.D. 


Irradiation of Mammary Cancer with Special Ref- 
erence to Measured Tissue Dosage. Burton J. Lee, 
George T. Pack, Edith H. Quimby, and Fred \V. 
Stewart. Arch. Surg., March, 1932, XXIV, 339-410. 

The authors believe that the pre-operative exter- 
nal irradiation for mammary carcinoma is of value. 
This is shown by : (1 ) The occasional regression 

of tumors so treated; (2) the histologic changes 
produced, and (3) the better clinical end-results. 

They believe that a sufficient devitalizing dose 
cannot be delivered by external irradiation alone, 
but that one must supplement this with interstitial 
irradiation. Hie tissue (lose delivered to the tumor 
should be measured and expressed in skin erythema 
units. This dose expressed in skin erythema units 
can be determined, whether external or interstitial 
irradiation is used. The universal tissue dosage 
necessary to effect destruction of a radioresistant 
mammary cancer approximates twelve skin erythema 
doses. 

The safest procedure is to treat all patients with 
mammary cancer with the same sufficient dose be- 


cause (1) radiosensitivity cannot always be deter- 
mined before operation, and (2) the same tumor 
may contain radioresistant and radiosensitive areas. 
These tumors vary a great deal with respect to ra- 
diosensitivity. The mammary gland itself will tol- 
erate safely large doses of interstitial irradiation. 
The authors have not seen any evidence of dissemi- 
nation of the disease by interstitial irradiation, and 
they believe that preliminary external irradiation 
lessens this possibility. They give all the pre-opera- 
tive irradiation within a period of three weeks or 
less, and then wait at least six weeks before a 
radical amputation is performed. 

Their present method for treatment of primary 
operable mammary cancer is external irradiation; 
then interstitial irradiation, and finally radical am- 
putation six weeks later. The axilla is irradiated 
by: (1) Pre-operative roentgen rays or radium ele- 
ment packs followed by (2) interstitial gold filtered 
radon, distributed along the gland bearing areas. 

They believe that primary inoperable cancer of the 
breast should be treated by proper measured doses 
of irradiation to insure the disappearance of the can- 
cer in the breast and adjacent lymph nodes. This 
method constitutes the procedure of choice and is 
the only available measure for palliation and possi- 
ble cure for inoperable carcinomas of the breast. 

In recurrent carcinoma of the breast, most of the 
cases are inoperable, and these, by necessity, should 
be treated by radiation therapy, as it offers the only 
hope of arresting or eliminating the disease, or re- 
lieving many of its distressing symptoms. In a few 
cases these tumors are of such nature that they can 
be completely excised. 

The pathologic changes produced in mammary 
cancer by external irradiation are mainly due to 
vascular effects. They are moderate hydropic swell- 
ing of the tumor cells, moderate atrophic degenera- 
tion, marked collagen swelling, productive arteritis, 
with thrombosis and calcific deposits in the vessel 
walls, and productive fibrosis. 

The changes produced by interstitial irradiation 
are mainly direct effects on the tumor tissue, name- 
ly, ballooning degeneration ; hydropic swelling ; 
giant nuclei and atypical degenerative mitoses; a 
tendency toward squamous metaplasia, followed by 
sloughing; hemorrhage; infiltration by fatty macro- 
phages, with ensuing extensive calcific deposits ; 
often acute capillary necrosis, with resulting tumor 
necrosis; squamous metaplasia of normal adjacent 
globules of the breast; collagen swelling; produc- 
tive fibrosis, and late atrophy of the residual tumor. 

Howard P. Doub, M.D. 


CHEST (DIAGNOSIS) 

Common Inflammatory Diseases of the Lungs as 
Depicted by the Roentgen Ray. B. R. Kirklin. 
Med. Clin. No. Am., May, 1932, XV, 1545-1550. 

The author is of the opinion that the more com- 
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CANCER (THERAPY) 

The Application of Chemotherapy in the Treat- 
ment of Carcinoma. G. Ernst. Strahlentherapie, 
May 11, 1932, XLIV, 97-108. 

The author briefly reports his experience with the 
combination of the oral administration of LiMgJr— 
pectin compound— with X-rays in treating malignant 
tumors. A total of 54 patients, all with inoperable 
neoplasms, are analyzed. In 40 of these, a favor- 
able effect of the combined treatment could be 
noted. This was even more striking in five cases of 
sarcoma. An extensive bibliography is appended to 
the article. 

Ernst A. Pohle, M.D., Ph.D. 


Healing of Wounds in Tissue Irradiated Pre- 
ceding Operation, with Special Consideration of 
Breast Cancer. O. Jiingling. Strahlentherapie, .May 
11, 1932, XLIV, 125-130. 

In 52 patients, with operable carcinoma of the 
breast, observed from October, 1930, to March, 1932, 
the author studied the following questions: (1) 
Can a technic be developed to irradiate carcinoma 
of the breast successfully without injuring the sur- 
rounding tissue? (2) Does pre-operative irradiation 
render the following operation difficult? (3) How 
do the wounds heal in the irradiated area if radical 
operation is done with the knife or by the endotherm 
method? (4) How do the wounds heal if, after 
operation, the gland-bearing areas receive radium 
implantation? 

The technic of irradiation was the same as is 
practised in the Radiumhemmet, Stockholm. From 
three to six weeks later, the operation was per- 
formed and immediately following operation radium 
gold needles up to 200 mg. radium element were in- 
serted. The tumor did not increase in size after 
irradiation. 

In about 60 per cent of the cases there was very 
little difficulty added to the operation. In five cases 
the operation was about twice as difficult because 
of the induration of the tissue. Seventeen cases 
were operated on surgically, while in 35 the 
endotherm method was used. Of the first 17 pa- 
tients, the wounds healed without complication in 
16, one having a mild erysipelas. Of the second 
group, two advanced cases died from heart failure 
following operation. In three cases necrosis ap- 
peared, apparently due to an improperly function- 
ing diathermy apparatus. Two others showed small 
areas of necrosis, and in two cases which had healed 
per printout , there was a serous discharge of consid- 
erable duration. Transplantations, when necessary, 
took well in spite of the fact that skin from the 
irradiated surrounding tissue was used. 

No end-results can be presented because the cases 
have not been observed long enough. The author. 


who is a surgeon, concludes that from his stand- 
point there is no contra-indication to pre-operative 
irradiation and prophylactic radium implantation 
after removal of the breast. 

Ernst A. Pohle, M.D., Ph.D. 


Old and New Theories with Regard to X-ray 
Dosage in Cancer. F. Hernaman-Johnson. Proc. 
Roy. Soc. .Med., April, 1932, XXV, 774-777. 

The author feels that roentgen irradiation cures 
principally by stimulating local and general tissue 
resistance. The use of a dosage destructive to 
tissue surrounding the malignant lesion should be 
limited to desperate cases. He states that the re- 
sults in carcinoma of the breast can be improved 
only by the continuous effort to maintain the pa- 
tient’s resistance against possible metastasis. 

H. C. Ochsner, M.D. 


The Treatment of Metastatic and Inoperable 
Mammary Cancer, with a Discussion of Certain Dis- 
tinct Types of Metastasis. Frank E. Adair. Am. 
Jour. Roentgenol, and Rad. Therapy, April, 1932, 
XXVII, 517-531. 

The discussion in this paper is limited to the treat- 
ment and results of primary inoperable, recurrent 
inoperable, and metastatic cancer of the breast, as 
carried out at Memorial Hospital, New York City. 
The chief forms of treatment made use of are: 
(I) Irradiation, both external and interstitial; (2) 
surgery, including palliative excision of necrotic, 
foul-smelling tissue, and the occasional removal of 
a local recurrence, lymphangioplasty, and chordot- 
omy; (3) electrocoagulation; (4) supportive jack- 
ets, in vertebral involvement, and (5) medication in 
the forms of irradiated ergosterol, phosphorus, and 
calcium lactate. 

Metastases to the axilla represent a difficult form 
of the disease to successfully treat, but by combin- 
ing interstitial radiation with externally applied high 
voltage roentgen therapy to the extent of from 600 
to 700 per cent S.E.D. into the center of the axillary 
chain of disease, satisfactory results can often be 
achieved without inducing a brachial neuritis. 

Supraclavicular metastases, often in the form of 
a single fairly large node just above the middle of 
the clavicle, are usually responsive to a lesser 
amount of radiation than is necessary in the axillary 
involvement. Radium packs and high voltage roent- 
gen therapy are used. 

Chordotomy has been utilized with great relief to 
the pain-ridden patient in the occasional metastatic 
involvement of the brachial plexus. 

Bulky parasternal metastases respond well to a 
15,000 mc.-hr. radium pack supplemented by a single 
high voltage X-ray treatment. 

In osseous metastases very effective palliation for 
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For Fluoroscopy and Radiography. 
No Moving Parts. It is simply placed 
on top of the cassette or in front of 
the fluoroscopic screen. 

The Lysholm Grid is only 3 milli- 
meters thick. 

These pictures were taken with the 
Lysholm Grid. 

The Grid lines are so fine that they 
are rendered practically invisible by 
the screen of the reproduction. 

Grid lines run horizontally in this 
* picture. 

Grid lines run vertically in this pic- 
ture. 4- 



The Lysholm Grid 
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mon inflammatory diseases of the lungs should al- 
ways occupy the foreground of the examiner's con- 
sideration and he, therefore, reviews the funda- 
mental signs of these conditions. In the interpreta- 
tion of roentgenograms of the thorax it is impera- 
tive, as a general rule, that due allowance be made 
for normal variations and purely secondary 
phenomena, and that judgment be conservative. 

Incipient cases of pulmonary tuberculosis may be 
divided into two" groups: In the first, which com- 
prises by far the greater number, the earliest visible 
manifestation is an area of slight opacity in an 
upper lobe, more often of the right lung, just below 
the clavicle and in the parenchymatous portion of 
the lung. The shadow has been likened to a web 
spun by caterpillars about an outer branch of a 
tree. The lesions of the second group are similarly 
situated but are roughly spherical and usually multi- 
ple. Extremely limited, simple inflammatory or 
thrombotic processes, localized partial atelectasis, the 
residue of acute infection, or slight bronchiectasis 
may resemble the irregularly conical web produced 
by early tuberculosis. 

Advanced tuberculosis in adults is made up of 
varying proportions of simple or conglomerate tu- 
bercles, gross nodules, caseous pneumonia, fibrosis, 
calcification, cavities, bronchial dilatations, local 
atelectasis, or compensatory emphysema, contraction 
of the lung, pleural thickening, adhesions, and 
pleural effusion. The disease tends to progress 
from above downward, so that the newer lesions are 
in the advancing margin below. 

In children, primary tuberculosis produces a 
somewhat different pathologic picture, for the 
lesions tend to involve areas surrounding the hilus 
and lower lobes more often than in adults. Caseous 
bronchopneumonia, with scanty fibrosis and enlarge- 
ment rather than calcification of the tracheal, bron- 
chial, and pulmonary lymph nodes, is noted in the 
tuberculosis of childhood. The differential diag- 
nosis is chiefly from bronchopneumonia, which pro- 
duces a similar mottled shadow. 

In miliary tuberculosis the pulmonary fields have 
a finely granular appearance, and the tubercles are 
seen as countless small, faint shadows distributed 
rather evenly throughout the lung fields or grouped 
somewhat in the upper lobes. Miliary metastasis 
and mild forms of pneumoconiosis are to be dis- 
tinguished from this form of tuberculosis. 

Little is seen in lobar pneumonia during the stage 
of engorgement, except some enlargement of the 
shadow of the hilum and intensification of the vas- 
cular markings. This is followed by a delicate, uni- 
form veil-like shadow over the affected lobe. Dur- 
ing the stage of hepatization the density of the 
shadow is increased and some part of the margin 
is usually sharply defined. In the stage of resolu- 
tion the appearance of the involved areas has been 
compared to that of a thin piece of melting ice. 


The posterior portions of the lower lobes are most 
commonly involved in bronchopneumonia, and the 
shadows which are scattered along the broncho- 
vascular markings vary considerably. An early and 
persistent sign in this condition is elevation of the 
diaphragm of the affected side. 

Pulmonary abscesses are usually located in the 
central portion of the lower lobes. In the early 
stage the shadow of an abscess is rather homogene- 
ous, but when softening begins it becomes mottled. 

Bronchiectasis is relatively common, and while 
the dilatations may occur in the principal bronchi 
of any lobe, they are more frequently seen in those 
of the lower lobes. When filled with secretions they 
produce shadows which resemble a hunch of grapes. 
Bronchography is especially valuable in demonstrat- 
ing these dilatations. 

J. N. Ane, M.D. ' 


CHEST (GENERAL) 

A Clinical Note on Successively Contemporaneous 
Bilateral Pneumothorax. Collatino Canticri. Riv. di 
Patol. e Clin, della Tubercolosi, April, 1932, VI, 330- 
339. 

Successively contemporaneous bilateral pneumo- 
thorax gives better results than bilateral successive, 
but not contemporaneous, pneumothorax. The lung 
may be kept collapsed for one or two years until a 
favorable condition is obtained. In producing pneu- 
mothorax the minimal effective pressure should be 
used. The author has noted a more rapid absorb- 
ability of air on the side treated last. A rare com- 
plication is pleuritis; even if it is accompanied by 
exudate, it is tolerated well. 

E. T. Leddy, M.D. 


The Gastrocardiac Syndrome Following Left 
Phrenic Exeresis. Giacomo Jurcev. Riv. di Patol. c 
Clin, della Tubercolosi, April, 1932, VI, 320-329. 

The author reviews the literature on the gastro- 
cardiac syndrome first described by Roemheld and 
adds a case of his own. This complex consists in a 
sense of oppression in the chest and of constriction 
and pain in the cardiac region. The pain is localized 
at the apex of the heart, more uncommonly behind 
the sternum, and may radiate to resemble the pain 
of angina pectoris. There may also be present diffi- 
culty in breathing, a sense of respiratory rigidity. 
There may be bradycardia and extra systoles, or 
tachycardia. These heart symptoms are accompamcJ 
by vertigo, nausea, and vomiting. The author thinks 
that in addition to the mechanical upset to the dia- 
phragm and gastro-intestinal tract, a nervous factor 
in the neurovegetative system may play a role m 
this syndrome. 

E. T. Leddy, M.D. 
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Composite picture of Dr. Samuel Igtaucr demonstrating the 
intubation method of \ntrabronclual injection of LIPIODOL, 
behind the fluoroscopic screen. 


BRONCHOGRAPHY IN CHILDREN 



l • Left antrum : Central filling defect indicating presence of ru-w 
growth 2. Right antrum , same patient: normal filling with 
LIPIODOL . Photos courtesy Dr. George D. Wolf, New York . 

PARANASAL SINUSES 


Iglauer states (Jl. A.M.A.): — 

"Bronchography has not been so generally 
adopted in children, chiefly because of the 
difficulty in obtaining the cooperation of these 
young patients. 

"While the ordinary roentgenogram of the 
chest is of great diagnostic value, there are 
many lesions that can be visualized with much 
greater certainty and clarity after the introduc- 
tion of opaque substances. The best medium 
for this purpose is iodized poppy-seed oil 
40 per cent (lipiodol), since it is practically 
non-toxic, easily manipulated, and very opaque 
to the x-rays. The value of bronchography is 
demonstrated particularly in cases of bron- 
chiectasis. The opaque oil not 
only renders the cavities visible, 
but also shows their approximate 
shape, number, size and dis- 
tribution.” 


The instillation of Lipiodol into the paranasal 
sinuses causes little or no discomfort to the 
patient. 

The maxillary, frontal, ethmoid and sphenoid 
sinuses may be visualized by means of Lipiodol, 
but its greatest use is to be found in antrum 
diagnosis. Many otolaryngologists are employ- 
ing Lipiodol routinely in the study of antrum 
disease. 

Frequently, the x-ray reveals diminished illum- 
ination of one or both antra, which, on punc- 
ture, yield only a small quantity of mucus shreds. 

In these doubtful cases Lipiodol 
may be of great assistance in 
properly visualizing whatever 
pathology is present. 



CLIP AND MAIL COUPON 

Every ph>sicun, surgeon, radtolo* 
glit should be thoroughly familiar 
*iih Lipiodol (Lafay). Send for 
latest literature. 

* "tafaed PappysetJ Otl 40%*' 
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An X-ray transformer especially adapted to therapy, with 
greater “R” Unit production than the ordinary valve or me- 
chanically rectified transformer, yet priced so low as to make 
it worthy of your serious consideration. 

The Theron is an improved type of the “Villard” circuit . . . 
ultra-modern in design . . . simple in construction . . . un- 
usually efficient . . . consistent in its therapeutic results . , . 
unaffected by changes in humidity . . . occupies a limited 
floor space and maintains the Keleket standard of electrical 
and mechanical excellence. 

Bulletin No. 26 will bring you those essential details in which 
you are interested. Mail the coupon and get the complete 
story of Keleket’ s newest offering to the profession. 
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The Kelley-Koett Mfg. Co., Inc. 
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Covington, Kentucky. 
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The new Westinghouse 
Dynex X-Ray Generator 


• Consistently produces films 
of amazingly fine quality, whose 
brilliant contrast and fine defini- 
tion set entirely new standards 
for radiographic excellence. 

• Covers the entire range of 
diagnostic X-Ray requirements 
from fluoroscopy to the fastest 
radiographic exposures at far 
higher milliamperages than 
have been heretofore possible. 

• Requires no timer, no stabi- 
lizer, no expensive feed line, no 
big service transformer, no 
heavy monthly demand current 
charge to be paid to power 
company. 



As you probably know, the Westinghouse Dynex is 
the greatest new deselopmenc that has been pre- 
sented to the X-Ray world in > ears. For the first time 
it makes practical the energizing of X-Ray tubes by 
means of condenser discharge, the inherent nature 
of which presents any possibility of irregularity in 
radiographic results. Its operation technique is sur- 
prisingly simple and places at the command of 
roentgenologists the means for consistently pro- 
ducing films that sec an entirely new standard of 



radiographic excellence neser before possible. If 
you are directly or indirectly concerned with the 
use of X-Rays in diagnosis, find out about this won- 
derful new contribution to X-Ray. Simply mail 
coupon below for copy of illustrated book describ- 
ing it in detail. 


WcsUDEhcmse X Ray Co , Inc., Dept. E-2 6 
Eooe Island Cm, New York, U. S. A. 

Send me illu-trated book describing the new 
Dlnex X Ray Generator. 



.M.D. 
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l. Roentgenogram before injection. Appearance practically 
normal, 2. Same after Lipiodol injection . Bronchtecialic 
abscess in right lower lobe previously invisible. Photos 
courtesy Dr. David H. Ballon , Montreal. 



Occlusion of both fallopian tubes as shown by injection at 
7 c.c, LIPIODOL . Photo by courtesy Dr. Julius Jarcho. 


CHEST ROENTGENOGRAPHY 

There are three methods employed for intro- 
ducing Lipiodol into the broncho-pulmonary 
apparatus: (1) supraglottic, (2) bronchoscopic 
and (3) intercricothyroid. 

Same recommends the following: 

Patients sit in upright position facing operator. 
After pharynx and larynx are r ’ 
anesthetized with cocaine or pro- I „ TME ust 

caine, patient is instructed to { - , s l 

grasp tongue with piece of gauze { wasseri 
and pull it forward. Oil, previ- \ y. 

ously warmed to body tempera- i ac ! 

ture, is dropped into the glottis > r 

while cords are open. If right j 
lung is to be filled, patient leans the b»»«i me 

to right; if left lung is to be Non«u“,u« 

examined, patient is inclined to : j f , i e , m»i«*i 

left- ( basis of all di 


THE USE OF LUMOOOU 
** IS LIKE THE 
WASSERMANN TEST" 


Imra-tracheal and uura-ptcurat injections 
should be avoided m tuberculosis of the 
respiratory organs and also when restriction 
of resptratacY area would be contra-indicated 


' "We must remember that the 
J use of Lipiodol is like the 
l Wassennann test in syphilis, 
the basal metabolism in goiter 
< and other new diagnostic tests. 

None is sure, and all of them 
* will lead us astray some time 
I if we neglect the fundamental 
( basis of all diagnosis— physical 
examination of the patient." 


TURN THB PAGE for “Bronchography in 
Children” and ’’Radiography of Paranasal 
Sinuses”. 


"We must be ready and 
able to use it (Lipiodol) 
intelligently in a consider- 
able percentage^ of our 
tumor suspects if we are 
to give them the benefit 
of exact localization." 


GYNECOLOGICAL ROENTGENOGRAPH 

Jarcho says: " The various substances that have 
been employed as a contrast medium during 
the perfecting of the technique of uterosalpingo- 
graphy form rather a considerable list . . . 
Lipiodol was used ... by a majority of workers. 
"In none of my patients has iodism been ob- 
- — served after the injections. In all 

F lipiodol [t >y cases the urine has been ex- 
E THE amined but found negative for 

NN TEST" the presence of iodine. In my 

experience, the intra-uterine injec- 
ac Psychut.) tion of iodized oil has proved en- 

tnbec th . t ,h, nrel y safe and harmless, 

i i, like «b« This confirms Forestier’s experi- 

I'lii’m mgoitei' ence: — "No serious accidents 

d 8 »u*oi them have resulted from the different 

*y »ome time uses of Lipiodol in our hands and 

Lsh^byekai we have performed thousands of 
the p.tiem." injections . . . The method may 
be advocated as effective in many 
cases, and quite harmless.” 


Intra-uterute injections should be made onl> 
under fluoroscopic observation. 
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A NEW WAITE GENERATOR 

combining 

High Speed Radiography 500 M. A. 

and 

High Voltage Therapy 200 K. V. 


The machine is built along entirely new lines. 
Radiographically it is a full-wave four-valve 
tube generator identical with the standard 
Waite 500 M. A. machine. The addition of 
two condensers creates a standard Waite 
therapy circuit to give 200 K. V. 

The radiographic output is of sufficient power 
to take a six-foot chest film on any patient in 
1 /60th of a second. On the therapy side full 
200 K. V. at 10 or 30 M. A. is available. 

Automatic controls make errors on the part 
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of the operator almost impossible. In addition, 
the space taken up by the machine is very small. 
Most gratifying of all, perhaps, is the economy 
with which such installation can be made. 

The Waite Combination High Speed Radio- 
graphic and Deep Therapy Machine includes 
all the features and advantages of OIL 
SEALED RECTIFICATION. It is un- 
affected by temperature or climatic con- 
ditions and assures duplication of results 
and consistency of 

operation. I fin??? 
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DEFINITION 


The capacity to register fine 
definition in areas of either 
hig'h or low density under a 
wide range of exposure has 
gained many prominent users 
of Buck X-Ray Film, because 
they find their chest radio- 
graphs show more lung detail, 
gall bladder conditions are 
more visible, and normal blood 
vessels are plainly outlined 
when proper technic is used. 

Under-exposure can he 
greatly improved by increased 
development. Over-exposure 
can be compensated 1 for to a 


LATITUDE 


considerable degree by reduced 
time of development. 

Line detail and latitude of 
exposure mean qualify radio- 
graphs, and, in the end, it is only 
quality radiographs from which 
dependable diagnosis can be 
made. 

Many leading roentgenolo- 
gists are taking advantage of 
this improvement in film qual- 
ity. If you are not using Buck 
X-Ray Film you should not fail 
to give it an immediate and 
thorough trial. 






Sept. 25-30, 1933, Chicago, American Congress of Radiology: Joint Meeting of all 
radiological societies convening during Century of Progress . 



HPHERE’S a universal welcome for the 
“man from Eastman.” His only job is 
to help. He’s at the command of any 
radiologist anywhere in his territory. 
He’ll respond to a hurried phone call. 
He’ll dash off in answer to the summons 
of a telegram. He may just “drop in.” 
But everywhere the greeting is the same 
— “I’m glad to see you.” 


Tm glad to see you..* 
you can help me 
with a problem” 


Unselfish expert service has won the 
Eastman Technical Advisor this regard. 
Today there are more than thirty of “him” 
throughout the United States. A word 
from you and he is ready to help you with 
any problem. He’s apt at eliminating dif- 
ficulties and finding the cause of trouble. 


At the same time he keeps abreast 
of the latest in radiographic prog- 
ress. Behind his own skill and his 
contact with the x-ray field are the 
KodakResearch Laboratories. From 
these laboratories have come great 
developments in x-ray film — the 
latest being Eastman 
Ultra-Speed and East- 
man Diaphax Films. 

These are the films which 
have brought speed with 
keeping qualities, and 
latitude with uniform- 
ity to the radiologist’s 
recording medium. 
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EASTMAN KODAK COMPANY, Medical Division, 

361 State Street, Rochester, N. Y. 

Gentlemen: I should like to receive the free bimonthly mag- 
azine, “Radiography and Clinical Photography,” regularly. 
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NEW APPLICATION OF FLAT BUCKY GRID TO ANY ANGLE 
WITH SPECIAL REFERENCE TO SINUS WORK 1 

By PAUL F. COLE, M.D., Springfield, Missouri 


O NE has to examine the dried skull 
only casually to note the roentgen- 
ologic difficulties in its examination 
with special reference to the paranasal 
sinuses. We all agree that roentgenograms 
of the paranasal sinuses must be of excellent 
quality in contrast, detail, and definition. 
Just how these results are best obtained is 
still a debatable question, and, on the whole, 
roentgenographic examinations of the para- 
nasal sinuses are far from being standard- 
ized. A recent text-book (Proetz) on 
the subject begins, “Discouragingly little is 
known about sinuses." 

The use of the Potter-Bucky diaphragm 
routinely in head work appears never to 
have been practical. The reason is clear to 
all. Just which method of procedure is the 
best, that is, whether to use the Buckv, or 
to dispense with it, and use the long narrow 
cone, does not come within the scope of 
this paper. The point we wish to make is 
that, if one so desires, he may use the flat 


particular group of sinuses diagnostically. 
This procedure saves both time and money. 

So far as we know, the only solution of 
adapting the flat Bucky grid to various 
angles, up to the present time, has been a 
Bucky so constructed that interchangeable 
grids especially built for the various angles 
were used, or the spiral type of grid. For 
some reason neither of these types has thus 
far gained wide popularity in America. 

Some years ago we made a spiral grid. 
At that time the idea of an interchangeable 
grid, which we first learned of through the 
work of Dr. Potter, did not occur to us. 
The spiral grid we constructed appeared to 
be an excellent piece of workmanship, and 
on trial it made the most beautiful circles 
on films anyone might wish to see. After 
discovering our mistake along this line we 
then conceived the idea of mounting a flat 
rectangular grid so as to accomplish the re- 
sults we had hoped to obtain from a spiral 
grid. 


rectangular Bucky grid for any of the many 
tube tilts and shifts required in the examina- 
tion of the skull. One other point which 
we think has been fairly well established in 
sinus work is that an S X 10 film divided 
in halve-- is of sufficient size to show any 


This was accomplished by reassembling 
the parts of a regulation stock Bucky and 
having a specially built small grid, 1 to 
4 ratio, 0.25 inch thick, installed. This 
grid and the other mechanical parts of the 
Bucky were mounted on a rotating alumi- 
num disk, covered with lead to protect the 


*K cat! before the Radiologic*! 
at the i?c*‘emccrtth Annual Mcctt 
ttce. 4 t ion. 


Society of North America, 
ng. at St. Louis Nov. 30- 


unexposed film. This disk has a diaphragm 
in the center, 5X8 in., permitting exposure 
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X-RAY PROTECTION 

'XP Coolidge tubes provide x-ray pro- 
tection conforming to the recommenda- 
tions of the International Safety Com- 
mittee. 


This protection is integral to both the 
x-ray tube proper and its metal housing. For 
instance, a 6 b? -inch lead cylinder surrounds 



is accommodated in the pro- 
tective shield, from which it 
may here moved at will. 


GLASS WAU OF ?U*£ 

Afit SPACE 

INSULATING MATtfJAl 
LEAD 

tEADUimCNATEP JNSUUTOlG MATERIAL 


the central portion of the tube, which in 
conjunction with the massive cathode inter- 
cepts all direct radiations not confined to the 
useful x-ray beam. Secondary radiation is in- 
tercepted by a special lead -impregnated 
compound extending from the lead cylinder 
to full length of the tube. 

The intensity of radiation in directions 
other than that of the useful x-ray beam is 
really negligible. Specifically, it is even less 
than that which gets through a x/x6-inch 
thickness of lead placed in the main x-ray 
beam. In other words, this protection is as 
effective as though the x-ray source were 
placed within a i/td-inch lead drum. 

This is but one of several important ad- 
vantages realized in this conception of the 
modem x-ray tube. 

GENERAL @1 ELECTRIC 

X-RAY CORPORATION 

20IZ Jacfcsotx Boulevard Chlca go, I1L, U. S. A. 

^fcTtTm nnX yv i c X-ray cor pan a t i o "s ~ 


ADDITIONAL 

FEATURES 

Greatly increased energies per effec- 
tive focal spot sire, permit the use of 
a smaller focus to enhance detail, 
or a shorter exposure to overcome 
motion. 

The Coolidge tube proper, i. e., 
the vacuum unit, may be readily re- 
moved from the metal shield, for 
repair or replacement. In case of re- 
placement the same metal shield will 
serve for the new tube. While the 
“XP” tube may be purchased to be 
used air-cooled only, or water-cooled 
only, the second cooling unit may be 
purchased at any time, for use inter- 
changeably with the first. 

The “XP” tube is available in thtee 
focal spot sites — fine, medium and 
broad; also with a double focal spot, 
i. e., fine and broad. 

Water, the ideal cooling medium, 
is used in the operation of the "XP” 
tube without any “bumping” what- 
soever. 

The ingenuity of design of the “XP’ 
gives mechanical strength to the vac- 
uum tube unit, and insures a con- 
sistently reliable performance. By 
enclosure in the metal shield max- 
imum protection against breakage is 
realited. 
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lapping in the exposures. It is this circular 
diaphragm which permits us to use the grid 
at various angles for making two uniform 
exposures on the same film. Should it be 
left out when one is operating at various 
angles, the exposures on the film will over- 
lap. 

The face of the disk, which is covered 
with leather, is marked off in such a way as 
to provide a convenient and accurate 
method of re-positioning the patient, en- 
abling us to duplicate exposures at any time. 
At the top of the disk, near the outer 
margin, is a knob or handle which is used 
to rotate the disk conveniently. In this 
handle is a small level which allows us to 
set the disk absolutely perpendicular to the 
floor, when necessary. Slightly above this 
knob and to the left will be noted a set-screw 
in the orbit. This screw is used for holding 
the disk in proper position. 

Figure 3, a back view of this device, is 
largely self-explanatory. The grid is not 
of the exact length desired but we did not 
wish to sacrifice any of its dimensions for 
this experimental work. As previously 
stated, it is a 1 to 4 ratio, 0.25 inch 
thick. Other ratios and thicknesses may 
prove of more value. The bell is arranged 
to signal both the beginning and ending of 
grid travel; about 0.5 inch of grid is moved 
at the first signal and about 0.5 inch remains 
to move at the end of the second signal. The 
assembly of the grid is on a cold-drawn 
brass rod which acts as a track to support 
the grid attached. The pump is so located 
that the piston acts for the opposite track. 
This arrangement, we think, might be great- 
ly improved to reduce friction; nevertheless, 
it appears to run very smoothly. 

A protractor for measuring the tube 
angles is attached to the axis line of the 
grid on the right side of the machine ( Fig. 
4). and works with the orbit and other parts 
of the device. The protractor is marked off 
in degrees starting at the top with 00", 



Fig-. 2. The circle within the lead pan shown on 
the left is 5 inches in diameter and exactly covers 
one-half of an 8 X 10 film. This pan is needed only 
what using various tube angles. The pan in the 
center is called the grid indicator and is made of 
sheet metal somewhat resembling the hand of a sun- 
dial. On the right is a flashlight mounted in the 
center of a tin cap which fits over the cone, indicat- 
ing the path of the central ray. 

indicating the vertical position of the disk 
which carries the grid in relation to the tube. 
The degrees are then marked down on the 
protractor so that 0 indicates the horizontal 
position of the orbit in relation to the tube. 
Starting at 0 and going on around the pro- 
tractor the tube will reach 90° (below) and 
again form a vertical position in relation to 
the orbit. The indicating hand is placed 
centrally on the tube arm. This arrange- 
ment permits us to tilt the grid either back- 
ward or forward from its vertical position 
without giving any attention to the degree 
of tilt, since this can suit the convenience of 
the patient when he is being examined. The 
tube arm indicator is brought to the 0 point 
of the protractor, and the central ray is then 
always perpendicular to the film. From 
this point we may raise or lower the tube 
arm to any degree of angulation we wish. 
The tube bead carriage is also marked off in 
degrees, permitting the tube to move either 
to the right or left. For illustration, in mak- 
ing frontal sinuses we would tilt the disk 
away from the patient to any convenient 
position, bring the tube arm indicator to 0, 
and then elevate it 23°. The patient then is 
in the same position as though lie were 
placed on a 23° angle board. 

For the “G” line technic it is necessarv 
only to position the patient’s head properly 
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of one-half of the film. The disk is mounted 
within a metal ring, termed the orbit. In 
the orbit are ball-bearing rollers that fit into 
a track on the disk (Fig. 1). The orbit is 
marked off into degrees, starting with 0 at 


30 inches, which, however, can be reduced 
to 20 inches if desired. The tube holder is 
provided with a stereoscopic shift, vertical 
and horizontal, or the degrees marked off 
on the tube carriage may be used for this 



Fig. 1. Tile outside ring, termed the orbit, in which roller bearings are set. 
The inside ring is an aluminum disk with indicating hand showing position of 
grid with relation to central ray. The shadow in the center is made by an 
indicating hand, termed the grid indicator. The opening in the aluminum disk 
is 5 X 8 inches The front of this disk is covered with lead, on top of which 
is placed leather upholstering. The set screw at the extreme top passes through 
the orbit and makes contact with the disk, acting as a locking device. 


the top and going to the right and left 
through the equator of the orbit, giving a 
total range of 180°. The disk has an indicat- 
ing hand pointing to the degree of rotation 
to the right or left from the vertical posi- 
tion. By rotating the disk, which acts as a 
chassis for the Bucky mechanism, we are 
able to bring the grid into proper position, 
as will be explained later. 

The tube-carrying device is so arranged 
that any degree of shift is easily obtained 
in the cranial, caudal, ventral, or dorsal di- 
rection. The film-target distance is set at 


purpose. The amount of shift is determined 
by dividing the target-film distance by 9 
and using that factor. The opening, or win- 
dow, in the disk is arranged to cover half 
of an 8X 10 film. The cassette holder is 
attached to the orbit, which remains sta- 
tionary, thus holding the film in unvaried 
position. When the tube is set at some angle 
other- than the true vertical position, a cir- 
cular disk or diaphragm, 5 in. in diam- 
eter, is placed in position (Fig. 2). This is 
ample size for sinus work, giving uniform 
position on the plate, or film, with no over- 
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vou will first place your patient in position 
before the diaphragm; then set the tube at 
the angle you wish so that the central ray 
passes directly through the anatomic point to 
be examined. This will necessarily bring 
your central ray to the center of the film. 
Then have the patient step aside and place in 
the opening of the disk a small frame re- 
sembling the hand of a sun dial. This in- 
strument we designate as the grid indicator 
(Fig. 2). By using a flashlight so mounted 
that it fits over the outside of the cone, 
as illustrated, you will note that the light 
falls on the grid indicator, casting a shadow 
to either side. This light indicates the path 
of the central ray. You will then release the 
set screw at the top of the orbit, permitting 
the dial which carries the grid and its mech- 
anism to rotate either to the right or left as 
indicated, until the shadow cast by the dial 
indicator disappears from view. You will 
then note on the orbit the degree of rotation 
of the grid. Locking the dial in this posi- 
tion you are now ready for the exposure. 
This procedure w e term “logging the grid” ; 
it is unnecessary to repeat the process so 
long as you use the same position and the 
same angles. For illustration, you are mak- 
ing the right mastoid exposure and you have 
rotated the grid to 52° ; for the left mastoid 
examination you will rotate the grid to 52° 
in the opposite direction, the patient assum- 
ing the same position with the left mastoid 
to the plate, and repeat the exposure. Fig- 
ure 6 shows a stereoscopic view of the right 
mastoid, and Figure 7 is a view of the right 
mastoid. After the exposure was made the 
patient was asked to stand aside, the cassette 
was pushed into position Number 2 and a 
flash was made of the grid at its stationary 
position, giving the correct view of grid 
rotation for mastoid exposures in the double 
13° angle. 

As an additional aid in securing uniform- 
ity of position for duplicating parts on the 
film, there is, on the dial of the disk, a scale 



Fig. 5. The direct postero-anterior \ie\\ is ob- 
tained front a coincident position. 


which may be used as a landmark with any 
point you may arbitrarily select, the glabella, 
external canthus of eye, tip of nose, angle 
of mouth, occipital protuberance, vertex, etc. 
By remembering the numeral (we will say 
52) when one is using a double 13° posi- 
tion for the mastoid, it will not be nec- 
essary to repeat the logging process. A rec- 
ord of all exposures can be filed for future 
reference, making it easy to duplicate at any 
future time. 

We might also add that, when this device 
was finished, it was first mounted on an old 
dental chair purchased for the purpose. The 
base was removed from the chair and used 
as a stand on which to mount the Buckv ar- 
rangement, the idea being to permit adjust- 
ment for different heights. A swivel chair 
was used for seating the patient. However, 
we soon learned that the base of a dental 
chair with the parts attached allowed too 
much vibration of the mechanism, and the 
breathing of the patient was a factor to he 



Fig. 3. Back \iew. 


and bring the tube arm down exactly to the 
17° mark below 0. The phrase “to position 
the patient properly” is of great importance 
in securing this position. 

This arrangement is found very conveni- 
ent and all work is accomplished with one 
indicator; at the same time, it releases the 
patient from the floor, so to speak, with 
reference to any angle (Fig. 5). The pa- 
tient here is sitting in a comfortable posi- 
tion, while the head is actually inclined 15 
away from the perpendicular plane. At the 
same time the target of the tube is directly 
perpendicular to the film, giving us a direct 
postero-anterior view in a much more con- 
venient position than if the grid were set 
vertically and the patient compelled to as- 
sume a more erect position. 

We might also mention that the central 
ray in any position of the tube always points 
to the exact center of the film. This technic 
applies to all positions of the head in which 
the ordinary flat Bucky grid is found prac- 
tical. On the other hand, if we desire to 


Fig. 4. When the grid is \ertical, the large 
indicating hand on the side of the grid points 
to 90. This disk is fixed tight to the axis of the 
orbit. The indicating hand remains in a stationary 
upright position. When the orbit is tilted for- 
ward or backward, carrying the grid, this large 
indicating dial moves with it. Therefore, the 
horizontal line, 0, on the dial must, of necessity, 
follow the tilt of the grid. \\ hen the indicating 
hand as attached to the tube arm is brought to 0 
on this dial, the central raj' will be brought to 
the exact vertical position over the axis of the 
grid. 


use the numerous tube shifts and angles so 
often found necessary in the examination 
of the mastoids, optic foramen, temporo- 
mandibular joint, etc., and not found prac- 
tical on the ordinary stationary grid, we will 
find that, with the aid of this device, we 
may conveniently do all head work requir- 
ing Bucky technic, dispensing with the inter- 
changeable, or spiral, type of grid. 

The method of finding the proper grid 
angle is simple for any position : when once 
found, this part of the technic can be dis- 
pensed with for similar examinations. 
Granting that you have never used this de- 
vice and desire to use it with some position 
not found practical with the stationary grid. 
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you will first place your patient in position 
before the diaphragm; then set the tube at 
the angle \ou wish so tnat tne central rat 
passes directly through the anatomic point to 
be examined- This will necessarily bring 
vour central ray to the center of tire film. 
Then have the patient step aside and place in 
the opening of the disk a small frame re- 
sembling the hand of a sun dial. This in- 
strument we designate as trie grid indicator 
(Fig. 2 ). By using a flashlight so mounted 
that it fits over the outside of the cone, 
as illustrated, you will note that the light 
falls on the grid indicator, casting a shadow* 
to either side. This light indicates the path 
of the central ray. You w> ill then release the 
set screw at the top of the orbit, permitting 
die dial which carries the grid and its mech- 
anism to rotate either to the right or left 2S 
indicated, until the shadow cast by die dial 
indicator disappears from view. You will 
then note on the orbit the degree of rotation 
of the grid. Locking the dial in. this posi- 
tion you are now ready for the exposure. 
This procedure we term "logging the grid"; 
it is unnecessary to repeat the process so 
long as you use the same position and the 
same angles. For illustration, you are mak- 
ing the right mastoid exposure and you have 
rotated the grid to 52' ; for the left mastoid 
examination you will rotate the grid to 52" 
in the opposite direction, the patient assum- 
ing the same position with the left mastoid 
to the plate, and repeat the exposure. Fig- 
ure 6 shows a stereoscopic view of the right 
mastoid, and Figure 7 is a view of the right 
mastoid. After die exposure was made the 
pauent was asked to stand aside, the c as sene 
was pushed into position Number 2 and a 
flash was made of the grid at its stauonarv 
position, giving the correct view of grid 
rotation for mastoid exposures in the double 
13° angle. 

As an additional aid in securing uniform- 
ity of position for duplicating parts on the 
tun. there is. on the dial of the disk, a scale 


r. 
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which may be used as a landmark with any 
point you may arbitrarily select, the glabella, 
external canthus of eye, tip of nose, angle 
of mouth, occipital protuberance, vertex, etc. 
By remembering the numeral (we will say- 
52) when one is using a double 13' posi- 
tion for the mastoid, it will not be nec- 
essary to repeat the logging process. A rec- 
ord of all exposures can be filed for future 
reference, making it easy to duplicate at any 
future time. 

\Y e might also add that, when this device 
was finished, it was first mounted on an old 
denial chair purchased for the purpose. The 
base was removed from the chair and used 
as a stand on which to mount the Bucky ar- 
rangement. die idea being to permit adjust- 
ment for different heights. A swivel chair 
was used for seating the patient. However, 
we soon learned that the base of a dental 
chair with the parts attached allowed too 
much vibration of the mechanism, and the 
breathing of the patient was a factor to be 
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reckoned with We then transferred the 1 The patient is seated in an upright and 
Bucky to a moie rigid type of stand ad- comfortable position, 
justed to a permanent height of 44 inches 2 The head can be placed and held in 
from the flooi We reassembled the dental position without undue strain. 



Fig 6 (top) A stereoscopic new of the right mastoid 
Fig 7 (bottom) A view of the right mastoid After the exposure, the patient 
is asked to stand aside, the cassette pushed to position No 2, and a flash 
is made of the grid at its stationary position, giving the correct view of 
grid rotation for mastoid exposure in the double 13° angle 


chair and used it to adjust the height of the 
patient to the proper position (Fig 5) This 
we found more com enient in many ways 
We can easily stand at die back or side of 
the patient, and manipulate the chair with 
one foot while viewing the exact position 

CONCLUSIONS 

Some of the ad\ antages of this device are: 


o The tube can be shifted to any desired 
angle. 

4. The central ray is always perpendic- 
ular to the center of the him 

5 Two exposures can be made on an 
8X10 film, saving time and expense 
6. Stereoscopic shifts in two directions 
can be made which can be studied with a 
75-cent hand stereoscope 





Fig 8 Front view of machine showing leather- 
co\ered aluminum dish and geneud assembly of 
machine with dental chair hoist. 


7. A single Bucky grid adapted to any 
tube angle, eliminating the spiral or inter- 
changeable grids, is used. 

8. The grid may be removed, or the cas- 
sette may be placed on the front of the dial, 
disregarding the grid if desired, still retain- 


ing all the advantages of any other sinus 
tube stand we know of at the present time. 

9. A graduated dial is attached to the 
axis of the grid, disregarding the floor with 
reference to the position of the patient. 

Since the discovery of the Potter-Bucky 
grid, its value has been a debatable ques- 
tion ; yet to-day no X-ray laboratory is com- 
plete without it. That the use of the Potter- 
Bucky diaphragm, when applied to the ex- 
amination of the skull, increases the defini- 
tive value of a film is a settled question with 
a large number of roentgenologists. But the 
theme of this paper has not to do with the 
value of the Bucky grid but to its adapta- 
tion to various angles, with special refer- 
ence to the examination of the paranasal 
sinuses. 


LEONTIASIS OSSEA 1 


By EUGENE FREEDMAN, M.D. 

From the Department of Roentgenology and Pathology, Western Resm e University and 

City Hospital, Cleveland, Ohio 


H yperostosis cranii, cramoscie- 

rosis, or leontiasis ossea is a rare 
disease found most often in individ- 
uals in the early decades of life. It pro- 
duces enormous, diffuse hyperostoses, begin- 
ning usually in the bones of the face and ex- 
tending to those of the skull. 

The term leontiasis ossea was given by 
Virchow (12). He noted the resemblance 
to the facies of leprosy and assumed the 
bony alteration to be of the same nature as 
elephantiasis of soft parts. Bockenheimer 
(2), who gives a complete review of the 
literature up to 1908, pointed out that a 
marked facial deformity is not always pres- 
ent, that local infectious disease is not a 
necessary precursor, that it is not similar 
to elephantiasis, and proposed the designa- 
tion diffuse hyperostosis of the face and 
skull. The term leontiasis ossea is widely 
applied and can be employed by the rule of 
good usage. 

In leontiasis ossea the cranial and facial 
bones are more or less markedly thickened, 
depending upon the stage of the disease. 
They give the impression of being swollen, 
but the resemblance to normal bone remains. 
The inner and outer tables cannot be dif- 
ferentiated. The homogeneous aspect may 
be interrupted by some scattered patches of 
soft fibrous looking material and, in rare 
cases, cvstic degeneration of such fibrous 
patches may be seen. 

The bone is vascular, soft, and can be cut 
away or penetrated easily with a trephine. 
In later stages, when ossification has ad- 
vanced. it becomes more firm. The surface 
of the bone is smooth. 


iRead before the Radiological Society 
the Seventeenth Annual Meeting, at St 
4, 1931. 


of North America at 
Louts, Nov. 30-Pec. 


When examined anatomically, the dis- 
eased bone presents innumerable apertures, 
but there are areas in which fewer are seen. 
Such areas are the remains of the compact 
tissue. The apertures represent the surface 
of a cancellous tissue which has taken the 
place of the original bone and is permeated 
by a vascular connective or fibrous tissue 
medulla. 

The histology of these forms is the his- 
tology of Paget’s osteitis deformans. The 
original bone disappears, and an area much 
larger than that occupied by it is filled bv 
a vascular and cellular connective tissue, 
which in places may become fibrous. In this 
tissue new bone develops, showing in the 
early stages no lamination, or a lamination 
produced differently from the ordinary. 
Around the lamella: there is a row of spindle- 
shaped cells, representing osteoblasts. Few 
osteoblasts are found in the diseased tissue. 

Reviewing the literature many cases were 
found in which, in accordance with Knaggs' 
(5) findings, the histologic picture was that 
of Paget’s disease, but Boit (1) and others 
examined specimens of leontiasis micro- 
scopically and found the typical appearance 
of Recklinghausen’s osteitis fibrosa cystica 
characterized by multiple cyst formations. 
The combination of these two forms also oc- 
curred at times. 

From the histologic findings, leontiasis 
ossea can be considered as a localized 
form of either Paget’s osteitis deformans 
or Recklinghausen’s osteitis fibrosa cystica. 
Because the two diseases are very similar 
histologically, there is considerable differ- 
ence of opinion at the present time as to 
whether Paget’s and Recklinghausen’s dis- 
eases represent different stages or manifest*. 


S 
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tions of the same disease or whether each is 
a distinct entity. Both show fibrous tissue, 
cell-rich medulla, lacunar resorption, giant 
cells, osteoblasts, and changed bone lamella- 
tions. The differences are mainly clinical 
and roentgenologic. Osteitis fibrosa starts in 
childhood and, before the bone changes can 
be noted, there are aches in the bones, which 
gradually increase in severity. Pathologic 
fractures are common but the involvement 
of the skull is very rare. Paget’s disease oc- 
curs in middle life and old age and the in- 
volvement of the skull is very common. No 
pathologic fractures occur. 

Meyer-Borstel (8) published a case re- 
cently which seems to confirm the close rela- 
tionship of the two diseases. The patient, 
first examined in 1920 when he was 24 
years of age, complained of rheumatoid pain 
in the left knee, and the roentgenograms 
showed two small cysts in the patella. A 
year later almost all the bones showed mul- 
tiple cyst formation with numerous patho- 
logic fractures. In 1928 the cysts had dis- 
appeared, but the bones showed the typical 
appearance of Paget’s disease, including the 
involvement of the skull, which previously 
had appeared normal. The author compares 
the different manifestations of Paget’s and 
Recklinghausen’s diseases with the mani- 
festations of a metastatic breast carcinoma, 
which in some cases produces multiple, 
sharply defined, osteolytic, cystic destruc- 
tions in the medullary portion, with severe 
pain and pathologic fractures. In other 
cases the metastatic tumors are represented 
as diffuse, osteoplastic, homogeneous eburna- 
tions of almost the entire skeleton with the 
patient in good physical condition. 

It is readily seen from the above that 
leontiasis ossea is not a pathologic entity, but 
a clinical picture, the main symptom of 
which is a leonine face. It begins usually 
at an early age and one of the earliest signs 
is nasal obstruction. Trouble with the 
lachrymal apparatus from stenosis of the 


nasal duct is also to be expected. It is oc- 
casionally mentioned and, because it may 
occur before deformity appears, it has in 
some cases been looked upon as the exciting 
cause of the disease. It is difficult to deter- 
mine exactly when the disease starts because 
the patients report only when the changes 
are marked. 

Among the involved bones the most com- 
mon are the nasal and zygomatic lower or- 
bit, horizontal ramus of the mandible, and 
the alveolar processes of the lower and upper 
jaws. Among the skull bones, the frontal 
and temporal bones are most commonly in- 
volved. 

The diseased areas, which are painless, 
show no evidence of inflammation. The 
slow progress of the bony changes is char- 
acteristic. At times the disease remains dor- 
mant for over a period of years and the 
patients have no subjective symptoms. 
There are, however, cases which are pro- 
gressive in character. The process grows in 
the course of years and there is a constant 
enlargement in the size of the bones. 

In some cases neuralgic pains occur early 
in the disease, due to the obliteration of the 
supra- and infra-orbital foramina. In other 
cases speech and mastication are disturbed. 
The progressive stages of the disease of the 
skull bones are serious. Narrowing of the 
orbital cavity may occur, with protrusion of 
the eyeball and subsequent disturbance in 
vision, amblyopia, and finally blindness. If 
the base of the skull is involved, the cranial 
nerves may be affected with resulting dis- 
turbances of smell, taste, and hearing. Even 
paralysis of the extremities may occur. In 
the end-stage, severe headache, delirium, 
and attacks of cramps may be present. Con- 
sequently, the course of the disease is vari- 
able. Whereas the mild cases present no 
other symptoms than the deformity, in 
others the disease can be fatal through rapid 
progression. In hogs, apes, cows, horses, 
dogs, and rats the veterinarian often finds 
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pathologic changes of hyperplastic na- 
ture in the jaw and the boiies of the fore- 
head very similar to the human leontiasis 
ossea. 

The etiology of leontiasis ossea is not 
known, but many theories are advanced. 

Knaggs (5) thinks that the most prob- 
able cause is a micro-organism. The infec- 
tion, according to him, travels under the 
periosteum and sets up an osteitis of the 
adjacent bony tissue. A sinus infection, in- 
fection of the nasal cavity, or an infected 
tooth apex could be the primary focus. 
There is, however, no bacteriologic proof 
that leontiasis ossea is due to a micro-or- 
ganism. The suggestion of micro-organis- 
mal origin is based upon the curious way in 
which the disease spreads. In Leri and 
Arnaudet's (6) case, there was a history of 
a purulent discharge through a fistula of 
the left side of the maxillary bone with a 
tremendous bilateral enlargement of the 
bone. That infection plays a possible role 
is suggested by the fact that at times an 
entire herd of hogs becomes diseased, and in 
horses chronic joint changes were found 
associated with facial changes. 

Recklinghausen (9) thought trauma 
to be an important primary factor of leon- 
tiasis because trauma often leads to subse- 
quent new bone production. And in fact, a 
history of trauma is frequent in the clinical 
records of the published cases. 

Ziegler thinks that the disease is due' to 
a congenital disposition of the periosteum 
and marrow to grow. There are theories 
that the disease has something to do with 
persistent thymus or hypophyseal disturb- 
ances. Some autopsied cases, however, did 
not show changes in the thymus, thyroid, or 
hypophysis. In some cases heredity can be 
established as a factor in the etiology of 
this condition. 

The roentgenologic findings are charac- 
teristic: Deforming enlargement' of the 
hones, narrowing of the medullary portion 


throughout localized areas of the skull anc! 
face, secondary narrowing of the foramina; 
orbits, and sinuses. The details of the bone; 
however, vary according to the underlying 
pathologic process, showing either a paget- 
oid lamellation, with osteoid tissue forma- 
tion and lacunated areas, or multiple cysts 
corresponding to Recklinghausen's disease.' 

The roentgenologic diagnosis can be made 
before clinical symptoms appear. Although 
it is generally recognized that the condition 
is localized to the facial bones and to the 
cranium, Ruppe (10) found that the first 
and second cervical vertebra, and Knaggs 
that the head of the fibula, may be also in- 
volved, indicating that the lesion is of more 
generalized character. 

Malignant tumors resemble leontiasis ossea 
only in the beginning because bone' tumors 
grow very rapidly and the roentgenograms 
show bone destruction. Syphilis, which as a 
rule produces a diffuse, but never as marked, 
hyperostosis, occurs more often in the bones 
of the skull than of the face. Also there 
are usually other signs of hereditary syphilis 
or syphilitic changes. Elephantiasis and 
lymphangioma are easily differentiated. 

Osteomas form circumscribed, well de- 
fined bony tumors, which are at times con- 
nected by a stem to the bone from which 
they originate. They consist of eburnated 
and not of spongiose or fibrous tissue. 

Acromegaly starts at the end of the grow- 
ing period, first with the extremities, then 
the face. Although acromegaly can produce 
the same kind of thickening of the facial 
and cranial bones, with obliteration of the 
paranasal sinuses, the differentiation is easy. 
In acromegalv, not only the bone tissue, but 
all the tissues of the face, take part in the 
excessive growth, the lips ami tongue being 
also markedly enlarged. _ 

The prognosis in leontiasis ossea is favor- 
able when the disease shows a slow growing 
tendency. Progressive cases are hopeless. 

If the disease is welt localized in an early 
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stage, good results may follow operation. 
Cases are reported, however, in which- a 
rapid growth occurred after operation. Con- 
sequently, it is hard to determine whether or 
not the patient should be operated upon. If 
the surgeon is forced to operate on account 
of the pain and disfiguration, it can be done 
on facial bones, but the skull bones should 
never be touched. 

CASE REPORT 

P. H., 57 years old, white, male, was ad- 
mitted to Cleveland City Hospital on May 
21, 1928, in a stuporous condition. He had 
suffered from restlessness, nervousness, and 
general irritability for years. About three 
weeks previous to the present examination, 
he was told by his doctor to take “bromidia.” 
The day before admission the patient took 
the equivalent of 270 gr. of chloral hydrate 
within a period of 17 hours. He passed into 
coma at home and was sent to the hos- 
pital by his physician. 

Following an injury to the right cheek in 
boyhood at the age of 12, a swelling of the 
right cheek bone was noted. This had slow- 
ly and painlessly continued to enlarge. The 
increase had been very slow in the preceding 
decade. The wife stated that the patient had 
no venereal diseases or serious illness, but 
that he was addicted to alcohol and had at- 
tempted suicide on several occasions. The 
patient had always been nervous, but had be- 
come more irritable in the few months pre- 
ceding the present illness. Amblyopia had 
been present of late. 

The clinical examination revealed an ir- 
regular nodular enlargement of the right 
zygomatic arch, hard palate, maxillary bone, 
and right half of the mandible (Fig. 1). 
The area of over-growth was not tender, 
nor was the overlying skin inflamed. There 
was a drooping of the right lid and right 
angularis iris. Tongue and fauces were 
negative. The urine showed nothing of in- 


s 



Fig. 1. Photograph showing the marked, irregular 
enlargement o£ the right zygoma, frontal, and maxil- 
lary bones and of the mandible. The mouth is 
drooped, the nose is tilted to the left, and the outer 
circumference of the orbital cavity is narrowed. 

terest. The white blood count was 8,000; 
the blood W assermann was negative. 

Roentgenograms (Figs. 2 and 3) showed 
the right frontal bone and the bones of the 
right side of the face, including the right 
mandible, to be tremendously enlarged. The 
process extended into the right temporal and 
sphenoidal bones, and the floor of the an- 
terior cranial fossa was involved. The 
frontal bone in the region of the sinus meas- 
ured 5 cm. in thickness. The enlarged bones 
showed multiple small and irregular areas 
of diminished density, surrounded by irreg- 
ular areas of new bone production, giving 
a flabby, cottony appearance. There was 
marked narrowing of the right orbit and 
complete obliteration of the right frontal 
maxillary and ethmoidal sinuses, due to the 
overproduction of bone. The bone changes 
were both osteoclastic and osteoplastic in 
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DISCL'SSIOX 

Ds. Freedman" ^opening remarks! : This 
is nor a histologically proven case. L nfortu- 
natelv. as the patient was not co-operative, we 
were unable to obtain a biopsy on him. nor 
was he willing to return for further check-up. 
But I think the roentgenologic appearance, 
clinical history, and facial deformity are suffi- 
cient proof to consider this a typical represen- 
tative of leontiasis ossea. 

One of the main reasons that we roentgen- 
ologists do not see this type of lesion more 
often is that the disea.se commonly starts in 
the region of the maxillary sinus and alveolar 
process, and the dental surgeons are consulted 
first. Although the disease is considered a 
rare one in the medical literature. I encoun- 
tered in Cleveland recently three additional 
cases, which had been seen and roentgen- 
ographed by dendsts. 

Dr. Leox T. Le\Yald (New York) : I am 
much interested in this presentation because 
of its possible relationship to Paget's disease. 
My impression is that, although it certainly 
has many of the charncterisdcs, it is somewhat 
different in nature from Paget's disease. 

I have studied 69 cases of the latter and. 
curiously enough, there is not a single one in 
that group which shows the peculiar involve- 
ment of the bones of the face that is seen in 
leontiasis. Four cases do show marked in- 
volvement of rhe superior maxilla, and one 
case presented a marked involvement of the 
interior maxilla, but none of them shows ex- 
treme involvement of all the bones of the face. 

Did I understand Dr. Freedman to say that 
no other bones of the body are involved in 
these reported cases? 

Ds. Freedman : Yes. other bones of the body 
have been found to be involved also. Ruppe 
found the involvement of two vertebral bodies 
and Lawiord Knaggs found the involvement 
of the fibula. The involvement of the addi- 
tional bones of the skeleton are most often 
of the pagetoid type. 

Ds. Robert T. May (Cleveland. Ohio):- 
The pathologic process noted in leontiasis 
ossea is a marked thickening and. later in the 


disease, a marked increase in the density of 
the bones of the face and skull. The cranial 
bones often attain a thickness of 3 cm. or 
more. Such a skull may weigh 10, or more, 
pounds. 

Knaggs describes two forms : ( 1 ) a creeping 
periostitis which, he says, is due to some sort 
of infection, and (2) diffuse osteitis due to 
toxemia. 

Schuller states that both forms of die dis- 
ease are present in most cases. Atypical 
forms of the disease may involve one, or sev- 
eral bones, or only a small part of one bone. 

In the first form, the periostitis begins in 
the nasal fossae, spreading to the accessory 
nasal sinuses, orbits, and bones of the face 
and skull. The spaces gradually become filled 
with new bone, the decreased orbital capacity 
causing bulging of the eyeballs. The foram- 
ina are narrowed and the nerves, vessels, 
etc., emerging through them, are compressed. 
Headache, blindness, neuralgia, convulsions, 
and the odier symptoms are due to pressure 
on the structures as they emerge from the 
foramina and from the increased cranial pres- 
sure due to the decrease in the sire of the 
cranial cavity. 

Knaggs believed that infection or toxemia 
causes the disease. Other writers have sug- 
gested syphilis as a rather infrequent cause. 
Friederich cites several cases of Hodgkin’s 
disease in which he found similar bone de- 
formities. Trauma and disturbed internal se- 
cretions are also regarded as etiological fac- 
tors. The histologic changes in leontiasis 
ossea. osteitis deformans, and osteitis fibrosa 
cystica are the same and it is probable that all 
three are different manifestations of the same 
disease. 

Surgical and medical treatment are disap- 
pointing. I wish to cite briefly one case with 
osteitis fibrosa crstica limited to the frontals 
and sphenoids which improved under roent- 
gen therapy. 

Five years before the patient presented him- 
self for examination, he had suffered a frac- 
ture of the right side of the skull, the exact 
site of w hich was not known. For two vears 
he had noticed a painless swelling of the right 
(Continued on Page 55 j 
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thin, soft glass therapy tubes, although not 
to the same extent as with the newer, thick, 
pyrex tubes. The hard glass not only makes 
for greater change during the heating-up 
period, but the thicker glass which is used 
causes the heating-up period to last longer, 
and the better electrical operation of the 
tube causes it to be operated at full voltage 
sooner after a cold start. With the older, 
soft glass tube, the ICV.P. may rise as 
much as 10 ICV.P., or, in some instances, 
even drop 3 or 4 ICV.P., but the r output 
always drops — from 0 to 7 per cent. Stable 
conditions are reached in approximately five 
minutes. 

The phenomenon that has been described 
apparently occurs with operation on any 
type equipment except constant potential and 
polyphase circuits that are nearly constant 
potential. On constant potential equipment, 
no change in ICV.P. or r output occurs dur- 
ing the heating-up period; and, as far as 
outward results are concerned, the phenom- 
enon does not take place. As a matter 
of fact, however, the same changes take 
place inside the tube that are responsible on 
other circuits for the outward changes that 
have been discussed. 

THEORY 

Although the facts reported may seem un- 
intelligible or even contradictory, fortunately 
an explanation can be given that makes them 
understandable. It is necessary first, how- 
ever, to discuss a tube characteristic which, 
on the surface, may not seem related to the 
facts under consideration. 

In any X-ray tube, not alone the air-cooled 
type, the bulb, or envelope, surrounding the 
anode and cathode is bombarded by elec- 
trons from the cathode. If there were no 
leakage of electrons from the bulb to the 
positive electrode of the tube, this bombard- 
ment would stop almost instantly when the 
bulb reached a negative potential sufficient to 
repel further electrons. A certain amount 


of leakage 'always occurs because glass, like 
every other insulator, has a small, but in 
this case important, electrical conductivity 
both over its surface and through its volume. 
As a result, there is a constant bombard- 
ment of electrons on the glass just sufficient 
to equal the leakage and the bulb takes on 
such a negative potential with respect to the 
anode that this equilibrium exists. 

The amount of current that passes from 
cathode to anode potential by way of the 
bulb is negligible in itself, inasmuch as it 
amounts to only a current of the order of 
micro-amperes, or less. The fact, however, 
that the bulb is charged to a negative poten- 
tial with respect to the anode, and can act as 
a grid in influencing the main electron flow 
between cathode and anode, is potentially 
important. Potentially important, because 
it is important only when its influence is a 
variable, as is tiie case in the air-cooled 
therapy tube. 

Variability in grid action of the bulb in 
an air-cooled therapy tube while the glass 
is rising in temperature is a result of elec- 
trical conductivity change paralleling the 
temperature change, with consequent equi- 
librium change between leakage and bom- 
bardment and, therefore, changed bulb 
potential. In other words, with rising tem- 
perature there is more conductivity, the bulb 
becomes less negative, and grid action is 
reduced. 

It remains to be shown what connection 
variable grid action of the bulb can have 
with the variable r output and ICV.P. phe- 
nomenon. 

Ordinarily electron flow in a hot cathode 
X-ray tube is determined almost entirely by 
filament emission — the space charge voltage 
necessary to pull the electrons across being 
small compared to the operating voltage. 
The effect of the grid action is to increase 
considerably the space charge voltage so that 
the electron flow is to a greater extent in- 
fluenced by tube voltage. 



TRANSIENT ICV.P. AND r OUTPUT FROM 
AN AIR-COOLED THERAPY TUBE 

By -V. J. GROSS, M.S., Tube Department, General Electric X-ray Corporation 

Chicago, Illinois 


I T is the purpose of this paper to call 
attention to a little known X-ray tube 
phenomenon which, while possibly not 
very important once it is understood, can 
cause considerable bewilderment if it is en- 
countered without a knowledge of its ex- 
planation. The phenomenon takes place in 
any air-cooled therapy tube during the heat- 
ing-up period of operation (while the anode 
and glass of the tube are coming to a steady 
state of temperature). Even though the pri- 
mary voltage and milliamperage, or peak 
kilovoltage and milliamperage, are kept con- 
stant, it makes itself known bv a changing 
r output. Since air-cooled therapy tubes 
are now developed to the point at which 
they can be used at full voltage without 
first going through a long warming-up 
process, the transient during this period, 
unless taken into consideration, can be a 
source of error in dosage large enough to 
be significant with present-day methods of 
measurement. 

DATA 

Data on both kenotron and mechani- 
cally rectified equipment show that operation 
of an air-cooled therapy tube at constant 
primary voltage and milliamperage during 
the heating-up period gives a change in kilo- 
voltage which may amount to a rise of as 
much as 12 ICV.P., and a drop in r out- 
put which may amount to 15 per cent (as 
measured through 0.5 mm. of copper and 
1 mm. of aluminum). The changes, which 
are of the same general order of magnitude 
on either equipment, are influenced by a 
number of factors: the temperature of the • 
glass at the start, the milliamperage, the 
amount of circulation of air around the tube. 


the tube used, the equipment, and the line 
voltage wave shape. It will be noted that, 
for constant primary loltage, the r output 
drops, even though the ICV.P. rises. Atten- 
tion is called to this seeming contradiction 
to point out that the r drop would be even 
greater were the ICV.P. held constant dur- 
ing this period. 

The changes mentioned above occur to a 
greater or lesser extent with any tungsten 
anode air-cooled therapy tube. Different 
type tubes from various manufacturers have 
been tried. It might be noted at this point 
that the transient phenomenon does not oc- 
cur with water-cooled type therapy tubes. 
In this type, heat is taken out through the 
water, the glass envelope does not change 
appreciably in temperature, and ICV.P. and 
r output are constant from the start. It 
should also be emphasized that the transients 
in the air-cooled tubes last only while the 
glass envelopes of the tubes are coming up to 
a steady temperature. After this is reached, 
the ICV.P. and r output are constant repro- 
ducible quantities. 

With a thick pyrex glass tube, the tran- 
sient period in general covers the first seven 
to ten minutes of operation from a cold 
start. It may last longer, if the tube is 
operated at low current, 2 or 3 ma., for in- 
stance. In any case, the changes take place 
more rapidly in the first few minutes so 
that, after five minutes, the tube voltage is 
not likely to rise more than 4 ICV.P , or the 
r output drop more than 6 per cent — if this 
much. The data given apply to operation 
from a cold start. If the tube is warm to 
start with, as it would be if operated within 
the preceding 15 minutes, the changes gi\en 
will be cut in half— -or less. 

The transient is noticeable with the older. 
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velope, or bulb ; (5) increased tendency for 
the tube current to be controlled by filament 
emission, rather than grid action space 
charge; (6) flatter-topped current wave 
shape, because the current is more independ- 
ent of voltage; (7) changed voltage wave 
shape, usually in the direction of a more 
peaked wave; (8) decrease in filtered r out- 
put. Any increase in K.V.P., as far as in- 
fluencing filtered output is concerned, is 
more than counteracted by the drop in peak 
milliamperage and decreased length of time 
during which both are reasonably high. 

No attempt will be made here to prove 
rigidly the above explanation. It may be 
interesting, however, to mention a few addi- 
tional facts bearing on it. 

If the bulb of an air-cooled therapy tube, 
before being operated, is heated mechanically 
by means of an oven or gas flame to ap- 
proximately the steady running temperature, 
no transient is present from the start of 
operation, thus showing that temperature 
change is the controlling factor in the tran- 
sient. 

Those who have used both the older, lime 
glass, water-cooled therapy tube and newer, 
thick, pyrex glass tube have probably noticed 
that for the same primary voltage the hard 
pyrex glass tube gives a lower kilovolt peak. 
The reason for this lies in the fact that the 
hard glass has a lower glass conductivity 
than the soft lime glass. The bulb, there- 
fore, charges up to a more negative poten- 
tial, grid action is more pronounced, the cur- 
rent wave shape more peaked, and tire 


voltage wave shape flattened. The difference 
in current wave shape between the two types 
of tubes is observable by means of strobo- 
scopic analysis of a neon glow tube in series 
with the X-ray tube, or by oscillographic 
study. 

In a kenotron, any grid action of the 
negatively charged walls is a very serious 
thing, because the tube voltage drop, which 
in this case is entirely determined by the 
space charge voltage, must be low and re- 
producible. It was this consideration that 
led to the development of the cylindrical 
anode type kenotron in which the anode 
completely shields the anode-cathode space 
from any possible grid action of tire glass 
bulb. 

SUMMARY 

During the heating-up period of operation 
of an air-cooled therapy tube, the Iv.V.P. 
and r output are almost certain to be varia- 
ble quantities. 

This is true for operation on all equip- 
ment except constant potential. 

The tube voltage may rise for constant 
primary voltage as much as 12 kilovolt peak. 
The r output always drops — in some cases 
as much as 15 per cent. 

With a thick, hard glass therapy tube, the 
transient period covers the first seven to ten 
minutes of operation from a cold start. 

The explanation for the above is wave 
shape change caused by decreasing grid ac- 
tion of the bulb of the tube as the glass 
envelope rises in temperature. 
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On any rectified circuit, where the tube 
voltage pulsates from zero to a maximum, 
the result is a slightly more peaked current 
wave shape than would otherwise be the 
case. The change in current wave shape, in 


influenced. At the most, all that can occur 
is that a slightly higher filament emission 
may be necessary for a given tube milli- 
amperage than would otherwise be the case. 

With this background, the secpience of 



Minutes operation from cold start 

Fig. 1. K.V.P. transient from a thick pyrex glass air-cooled therapy 
tube operating on either a kenotron or mechanically rectified equipment at 
constant ma. and primary voltage. 



Minutes operation from cold start 
Fig. 2. r output transient (0.5 mm. Cu — 1 mm. A! filter) from a 
thick pyrex glass air-cooled therapy tube operating on either a keno- 
tron or mechanicalfy rectified equipment at constant ma. and primary 
voltage. 


turn, means that, for a given average (meter 
reading) milliamperage, the current useful 
in producing the hard X-rays (that pass 
through 0.5 mm. of copper) is increased. In 
addition, a more peaked current wave shape 
on practically all circuits gives a flatter 
topped voltage wave shape, that is, a voltage 
wave of lower peak value but of higher 
effective value. 

On constant potential equipment, current 
wave shape is, of course, fixed and cannot be 


events that results on pulsating voltage cir- 
cuits in an increase in K.V.P. and a lower- 
ing in r output during the heating-up period 
can be outlined as follows: 

Rising glass temperature gives (1) in- 
creased conductivity of the glass; ( 2 ) 
changed equilibrium between electron leak- 
age and bombardment of the tube envelope; 
(3) less negative voltage on that portion of 
the envelope surrounding the anode-cathode 
space; (4) decreased grid action of the en- 
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than ten minutes will start decomposition of 
films, and that ignition of X-ray films by 
direct contact with steam pipes takes place 
readily. However, a jet of live steam at 75 
pounds pressure did not start combustion 
when it was directed on envelopes contain- 
ing films. Cellulose acetate, or “safety 
films,” did not decompose under the condi- 
tions under which nitrocellulose films did. 
These results of the Chemical Warfare 
Service were corroborated by Braidech and 
Saylor (4), who found that films held in 
contact with a 100-watt bulb ignited in from 
two to seventeen minutes. 

The reports of other investigators clearly 
show that both carbon monoxide and the 
oxides of nitrogen are evolved in large 
quantities from the decomposition of nitro- 
cellulose films. An analysis of the gaseous 
products of decomposition of photographic 
films was made by Hall and Snelling (2). 
Their results are as follows: 

A. — B. — 

In vacuo In plcno 

Per cent Per cent 


Walter soluble 3.7 0.7 

Nitrogen dioxide (N 2 0 2 ) 28.5 

Carbon dioxide 7.3 7.7 

Carbon monoxide 26.3 41.2 

Hydrocarbons 0.7 3.1 

Nitrogen 31.5 26.3 

Oxygen 2.1 

Hydrogen 18.9 


The results obtained by Dr. Veazey (4) 
from his analysis of the gases obtained from 
the decomposition of nitrocellulose X-ray 
films are as follows: 

A. — Insufficient air B. — Atmosphere 

for complete combustion of carbon dioxide 
... . Percent Percent 

Nitric oxide 35.6 34.0 58.2 60.9 

Carbon monoxide 34.0 35.2 38.3 36.2 

Hydrocyanic acid.. 0.86 1.0 Residue 3.5 3.0 
In a separate determination, 1.3 per cent of 
hydrocyanic acid was obtained. 

The Chemical Warfare Service summar- 
izes the results obtained from the flameless 
decomposition of nitrocellulose X-ray film, 
separated by paper, as follows: 


Per cent 

Nitrogen dioxide (N0 2 (N 2 0 4 ) ).— 6.9- 8.9 


Nitric oxide (NO) L4— 8.2 

Carbon monoxide (CO) 47.4-59.1 

Oxygen None 

Carbon dioxide 21.3-24.5 

Hydrogen 0-9- 3.2 

Methane L0- 2.7 


Olsen, Brunjes, and Sabetta (5) decom- 
posed uncoated nitrocellulose X-ray film in 
an atmosphere of gas obtained from a pre- 
vious experiment, obtaining the following 
results: 

Per cent 


Carbon dioxide 14.8 

Carbon monoxide 34.1 

Hydrogen 0.4 

Nitrous fumes 38.0 

Hydrocyanic acid 0.23 

Methane 2.4 

Nitrogen 10.7 


Few analyses have been made on the gases 
evolved from burning cellulose acetate films, 
undoubtedly clue to the fact that their fire 
hazard is no greater than that of other cellu- 
lose material, such as wood or paper. There 
is, moreover, little danger of poisonous 
gases being evolved from them. If the films 
are burned in a limited supply of oxygen, 
carbon monoxide will undoubtedly be pres- 
ent, as it is formed when wood or paper are 
burned under such conditions. Olsen and 
his co-rvorkers obtained 42 per cent and 49 
per cent of carbon monoxide from uncoated 
cellulose acetate films burned in an atmos- 
phere of nitrogen, and 34.4 per cent from 
cellulose acetate film with the gelatin coat- 
ing. When the same films were burned in 
an excess of air, from 5.3 per cent to 7.9 
per cent of carbon monoxide was found. 
When ordinary newspaper was burned un- 
der the same conditions, 38.1 per cent of 
carbon monoxide was obtained in an atmos- 
phere of nitrogen, and 6.2 per cent in an 
excess of air. 

In view of the work of other investiga- 
tors, Dr. H. B. PocUasky thought it might be 
advisable to limit this investigation to the 



AN INVESTIGATION OF THE GASEOUS DECOMPOSITION 
PRODUCTS OF X-RAY FILMS 1 

By GRACE BALLARD, Mount Sinai Hospital, Milwaukee, Wiscoxsix 


T HE original purpose of this investiga- 
tion 2 was to determine the decomposi- 
tion temperature of nitrocellulose X- 
ray films and the toxic gases evolved from 
decomposing nitrocellulose and cellulose 
acetate films. The analysis of the gases was 
limited in this work to the determination of 
their hydrocyanic acid content. The concen- 
trations of the other toxic constituents, 
namely, carbon monoxide and the oxides of 
nitrogen from nitrocellulose films and car- 
bon monoxide from cellulose acetate films, 
have been well established by other inves- 
tigators. 

The base of a nitrocellulose X-ray film 
consists of a mixture of nitrocellulose and 
camphor similar to celluloid. The camphor 
imparts plasticity to the mixture. The base 
of the film is covered on both sides by a thin 
layer of gelatin impregnated with silver 
bromide. The explosiveness of nitrocellu- 
lose is in direct proportion to the degree of 
nitration of the cellulose. In films the ni- 
trogen content of the nitrocellulose is about 


ciently high temperature is attained, in 
which case the celluloid decomposes with 
the evolution of large quantities of gases. 
According to Worden (2), gases are given 
off which form explosive mixtures with air. 
These gases, the products of incomplete 
combustion, are formed in a limited supply 
of oxygen. They consist mostly of carbon 
monoxide, nitric oxide, methane, and hy- 
drogen, and combination with oxygen takes 
place when they come in contact with air. 

Although nitrocellulose at room tempera- 
ture will not decompose to the point of com- 
bustion, some deterioration takes place. 
Worden says that nitrogen peroxide is lib- 
erated when nitrocellulose is stored. Fann- 
er (3) explains the decomposition of nitro- 
cellulose as follows: “A catalytic decompo- 
sition can take place in the presence of nitric 
peroxide. It occurs in the absence of mois- 
ture and accelerates itself autocatalytically. 
It consists of an internal oxidation of the 
nitric ester, aided by atmospheric oxygen, 
which re-oxidizes nitric oxide evolved by 


11.7 per cent, whereas it is as high as from 
12.4 to 13.5 per cent in explosives such as 
guncotton and smokeless powder (1). 
Films in which the nitrocellulose base is re- 
placed by cellulose acetate are called 
“safety” films, because the cellulose acetate 
is stable at temperatures at which nitrocellu- 
lose decomposes. 

Celluloid burns only when brought in con- 
tact with a flame (2). Flameless decompo- 
sition will take place, however, if a suffi- 


1 Read before the Radiological Society of North 
at the Seventeenth Anrttta! Meeting, at St. Louts. Nov. 30 - 

” tThe experimental work herein .reported 

versity^ whose “helpful 

-dt the W~, Radiological Society 
for its help in defraying expenses. 


the nitrocellulose to the nitric peroxide. 
This is absorbed by the nitrocellulose and 
causes further decomposition.” 

Experiments undertaken by the Chemical 
Warfare Sendee (1), in its investigation of 
the conditions incident to the disaster at 
Cleveland, show that “X-ray’ film, if stored 
in large quantity’, will decompose if sub- 
jected to a temperature of 100°C. or higher. 
The decomposition point for periods of 
heating not exceeding several hours is near 
135° C. At higher temperatures, the decom- 
position becomes more and more rapid and 
takes place within one minute or less at 
about 160°-170° C.” It was also found that 
contact with an electric light bulb for less 
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ice, however, did not find any hydrocyanic 
acid liberated from small amounts of film. 
In an analysis of the gases liberated from 
16 pounds of film, separated by paper, 0.014 
per cent of hydrocyanic acid was found. 
This amount is “negligible from a toxicity 
viewpoint compared to the amounts of car- 
bon monoxide and the oxides of nitrogen 
found in the same samples.” The analyses 
made, however, were not on concentrated 
fumes, but on fumes which were more or 
less diluted with air. Brown (10) does not 
mention hydrocyanic acid as one of the gas- 
eous products of the decomposition of X- 
rav films. “Popular Science Monthly” (11) 
states that blood tests on the victims of the 
Cleveland disaster showed effects of hydro- 
cyanic acid. Olsen and his co-workers 
obtained 0.23 per cent of hydrocyanic acid 
from uncoated nitrocellulose film decom- 
posed in an atmosphere of gas from a pre- 
vious experiment. 

As the gelatin used in the coating of films 
is a nitrogenous substance, it appears possi- 
ble that hydrocyanic acid might also be lib- 
erated from cellulose acetate films. Olsen 
and his co-workers obtained 0.75 per cent 
of hydrocyanic acid from a cellulose acetate 
film decomposed in an atmosphere of nitro- 
gen. They obtained 0.4 per cent from the 
same film after the gelatin coating had been 
removed. An analysis by the Kjeldahl 
method on this film showed that 0 34 per 
cent of nitrogen was present. They did not 
obtain any hydrocyanic acid, however, from 
a different sample of uncoated cellulose ace- 
tate film. 

STABILITY TESTS 

Experiments were performed to deter- 
mine the decomposition temperature of ni- 
trocellulose X-ray films. A hot air bath was 
made by placing a large pvrex tube, 2.3 X 
20 cm., in a beaker containing hot paraffin. 
A small piece of film was fastened directly 
on the bulb of a thermometer, which was 


then suspended in the tube. In general, it 
might be said that a small piece of film will 
decompose at about 150° C. ; wide varia- 
tions from this temperature, however, were 
obtained by varying the manner of heating. 
It was possible to decompose the film at 
temperatures as low as 70° C. and 65° C. 
by suddenly subjecting it to a very great 
heat. This was accomplished by plunging 
the tube containing the film and the ther- 
mometer, which were all at room tempera- 
ture, into the hot paraffin hath, which was 
at a temperature of about 250° C. The film 
decomposed in from 30 to 40 seconds; that 
is, it took that length of time for the tem- 
perature of the film to be raised from room 
temperature to the temperature of decompo- 
sition, in this case from 65° to 70° C. (The 
possibility of these low temperature read- 
ings being partly due to the lag of the mer- 
cury in the thermometer was ruled out by 
tests to ascertain the speed at which the 
mercury thread could travel. It was found 
that, when the thermometer was plunged 
into the hot paraffin bath, the mercury rose 
from room temperature to 70°C. in 1.4 sec- 
ond.) On the other hand, if the film were 
heated very slowly, at the rate of about one 
degree a minute, a temperature of 250° C. 
could be reached without sudden decomposi- 
tion occurring. However, in this experi- 
ment the film became black, brittle, and 
swollen. A small piece of film placed in con- 
tact with a 50-watt electric light bulb de- 
composed in from one and one-half to seven 
minutes. No perceptible difference could be 
found between the decomposition tempera- 
ture of a film eight years old and of a re- 
cently used film. 

It was thought desirable to test the sta- 
bility of cellulose acetate films. Film, 
weighing 153.65 gm„ cut into pieces from 
two to three inches square, was placed in a 
large desiccator. The latter was kept in an 
electric oven at approximately 50° C. for 
three months. At the end of that time the 
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possibility of hydrocyanic acid being evolved 
in toxic quantities. The instantaneous char- 
acter of some of the deaths at the Cleveland 
Clinic, mentioned by Dr. Nichols at a meet- 
ing of the Radiological Society, suggested 
to Dr. Podlasky the possibility that hydro- 
cyanic acid might have been responsible or 
partly responsible for these deaths. 

Comparison of the lethal doses of carbon 
monoxide, of the oxides of nitrogen, and of 
hydrocyanic acid is rather difficult due to 
the difference in their action. According to 
Henderson and Haggard (6), “Nitrous 
fumes are the most insidious of all of the 
irritant gases.” Little discomfort is expe- 
rienced at the time of exposure, but several 
hours later, sometimes as long as 24 hours 
afterward, edema of the lungs develops and 
the individual dies. 

Carbon monoxide and hydrocyanic acid 
are asphyxiant gases (6). Hemoglobin has 
a strong affinity for carbon monoxide, in 
fact, three hundred times its affinity for oxy- 
gen. Hence, exposure to carbon monoxide 
results in a carbon monoxide hemoglobin 
being formed. Thus, the oxygen-carrying 
power of the blood is reduced, resulting in 
asphyxia. Hydrocyanic acid produces as- 
phyxia in a different manner. It is a proto- 
plasmic poison acting directly on the cells, 
interfering with tissue or internal respira- 
tion. In severe asphyxia, unconsciousness 
develops at once, and the individual falls as 
though struck by a blow on the head. If 
the asphyxia continues, he dies in a few 
minutes. 

Henderson and Haggard give the follow- 
ing fatal concentrations of the three gases: 

Carbon monoxide — 1,300—2,000 parts per mil- 
lion are dangerous for an exposure of one 
hour. 

4,000 parts per million, and above, are 
fatal in exposures of less than one hour. 

Nitrous fumes — 117-154 parts per million are 
dangerous for a short exposure. 

240-775 parts per million are rapidly 
fatal for a short exposure. 


Hydrocyanic acid — 120-150 parts per million 
are dangerous in from thirtv minutes to 
one hour. 

3,000 parts per million are rapidly fata). 

Hydrocyanic acid, therefore, is consider- 
ably more toxic than carbon monoxide, al- 
though less so than the oxides of nitrogen. 
Immediate deaths are usually attributed' to 
carbon monoxide rather than the oxides of 
nitrogen. Irvine (7) says, “Nitrous fumes 
never, in our experience of ordinary gas- 
sing accidents, produce partial or complete 
unconsciousness at the time of exposure as 
does carbon monoxide, although they may 
do so if present in massive amounts, and 
cases of rapid deaths from the concentrated 
fumes of burning explosives may be partly 
due to this cause.” 

Statements found in the literature indi- 
cate that hydrocyanic acid may be formed 
from the combustion of nitrocellulose. 
Worden says that a little hydrocyanic 
acid is evolved when celluloid is heated in 
the absence of air, or in an insufficient sup- 
ply of air. Brunswig (S) says, “The prod- 
ucts of the explosion of nitrocellulose con- 
tain ... in cases of incomplete transforma- 
tion, nitrogen dioxide and hydrocyanic 
acid.” Hamilton (9) quotes Kockel as say- 
ing, “Eight deaths in a burning celluloid fac- 
tory in Leipzig in 1900 were due to fumes 
of hydrocyanic acid.” Kockel obtained 0.05 
gm. of hydrocyanic acid from 5 gm. of 
burning celluloid. Others (6) also state that 
hydrocyanic acid is evolved when celluloid 
is burned. 

There appears to be some difference of 
opinion as to whether or not hydrocyanic 
acid might have been evolved in toxic quan- 
tities in the disaster at Cleveland. Dr. Vea- 
zey (4) obtained 0.86 per cent and I per 
cent of hydrocyanic acid in his analyses 
made with insufficient air for complete com- 
bustion. As 0.3 per cent is rapidly fatal, the 
concentrations he found are in excess of the 
lethal dose. The Chemical Warfare Sen-- 



cyanic acid reacts quantitatively with silver 
nitrate to form a white precipitate of silver 
cyanide (12). After all of the gas had bub- 
bled through the silver nitrate solution, the 
latter was titrated with a standardized solu- 
tion of potassium sulphocyanate, ferric am- 
monium sulphate being used as an indicator. 
The amount of hydrocyanic acid present in 
the gas could then be calculated from the 
quantity of precipitated silver cyanide ob- 
tained. 

In former experiments (13) the gas was 
caused to bubble through the silver nitrate 
solution by allowing kerosene to drip into 
the gallon bottle, thus displacing the gas and 
forcing it through the solution. The kero- 
sene used had been thoroughly shaken with 
concentrated sulphuric acid until the latter 
no longer appeared yellow after standing in 
contact with the kerosene for five minutes. 
This was done to remove the unsaturated 
hydrocarbons, as it was believed that, in 
their absence, hydrocyanic acid would not 
be taken up by the kerosene. After a num- 
ber of combustions had been made, two 
blank determinations were made with the 
kerosene by allowing it to displace air, in- 
stead of gas, from the gallon bottle. A neg- 
ligible amount of silver cyanide was formed 
in the silver nitrate solution. After the kero- 
sene had been used for some time longer, 
another blank determination was made. 
This time an appreciable amount of pre- 
cipitate was obtained. It was, therefore, 
thought advisable to check the kerosene by 
using some other method of bubbling the 
gas through the silver nitrate solution. This 
was done by drawing a current of air 
through the gallon bottle with a suction 
pump. In another experiment, nitrogen was 
admitted into the gallon bottle containing 
the gas until atmospheric pressure was ob- 
tained. The contents of the bottle were 
then removed by suction. Much larger 
amounts of silver cyanide were obtained in 


these experiments than in corresponding de- 
terminations in which kerosene was used. 

It was concluded that a large percentage of 
the hydrocyanic acid was taken up by the 
kerosene, and that the use of the latter 
would have to be abandoned. In all subse- 
quent experiments the gas was drawn by 
evacuation from the gallon bottle through 
the silver nitrate solution. The pressure of 
the small amount of residual' gas, which 
could not be removed by suction, was calcu- 
lated from the manometric reading, and the 
amount of silver cyanide precipitate, which 
would have been formed from the entire 
volume of gas, could thus be calculated. 

A qualitative test for the identification of 
a cyanide was made on the precipitates 
formed in the silver nitrate solution. The 
test used depends on the formation of a 
blood-red color due to ferricsulphocyanate. 
The test is performed as follows: a drop of 
yellow ammonium sulphide is added to a 
small amount of precipitate and evaporated 
to dryness. A drop of water is then added, 
followed by one of ferric chloride. In the 
presence of silver cyanide a blood-red color 
is obtained. The test was positive for all 
precipitates. 

In the combustion of the nitrocellulose 
film in a vacuum, the following procedure 
was used: 12 gm. of film, cut into pieces 
about two inches square and made into a 
bundle, were placed in the two-liter, round- 
bottom flask, and the apparatus was evacu- 
ated. It was impossible to remove all of the 
air. A residual pressure varying from 10.5 
to 16.5 mm. remained. The flask was then 
heated with a Bunsen burner until fumes 
appeared, after which the flame was re- 
moved, and the flameless combustion pro- 
ceeded without external aid. After the ap- 
paratus had cooled to room temperature, the 
manometer was read and the stop-cock shut- 
ting off the gallon bottle from the rest of the 
apparatus was closed. The latter was again 
evacuated and a second combustion made 
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smaller amounts were obtained. Hydro- 
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films had not lost any weight. After one 
week, and again after three months, the air 
over the film was bubbled through a stand- 
ard silver nitrate solution by drawing a cur- 
rent of air through the desiccator. A pre- 


analysis. A manometer was placed between 
the round-bottom flask and the gallon bottle. 
Heat was applied to the nitrocellulose film 
with a Bunsen burner until fumes arose 
from the film, after which the burner was 



Fig-. 1. Apparatus used for the combustion of film. 


cipitate of silver cyanide was not formed in 
the silver nitrate solution. 

HYDROCYANIC ACID 

Experiments were performed to ascertain 
if hydrocyanic acid is evolved when nitro- 
cellulose and cellulose acetate films are de- 
composed in a limited supply of oxygen, and 
if the amount formed varies with the 
amount of available air. Combustions were, 
therefore, made in a vacuum and at atmos- 
pheric pressure. Experiments were per- 
formed on films with and without the gela- 
tin coating. 

Combustions were made in a two-liter, 
round-bottom flask fitted with two stop- 
cocks (Fig. 1), one leading to a suction 
pump and the other connecting with a gallon 
bottle, which was used to collect the gas for 


removed and the flameless combustion pro- 
ceeded without external aid. As cellulose 
acetate films can be decomposed only by 
keeping them at a high temperature, the 
flask was heated with an electric hot plate. 
This was done so that the same amount of 
heat could be applied in all experiments and 
comparable results obtained. After the 
combustion, the system was allowed to cool 
until the pressure exerted by the gas re- 
mained constant. The manometer was then 
read, and the stop-cock shutting off the gal- 
lon bottle from the rest of the apparatus 
was closed. The gas was bubbled through 
two test tubes, each containing 10 c c. of 
standard silver nitrate solution acidified 
with nitric acid A 0.1 normal solution was 
used in the experiments in which a large 
amount of hydrocyanic acid was found, and 
a 0 05 normal solution in those in which 
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cyanic acid reacts quantitatively with silver 
nitrate to form a white precipitate of silver 
cyanide (12). After all of the gas had bub- 
bled through the silver nitrate solution, the 
latter was titrated with a standardized solu- 
tion of potassium sulphocyanate, ferric am- 
monium sulphate being used as an indicator. 
The amount of hydrocyanic acid present in 
the gas could then be calculated from the 
quantity of precipitated silver cyanide ob- 
tained. 

In former experiments (13) the gas was 
caused to bubble through the silver nitrate 
solution by allowing kerosene to drip into 
the gallon bottle, thus displacing the gas and 
forcing it through the solution. The kero- 
sene used had been thoroughly shaken with 
concentrated sulphuric acid until the latter 
no longer appeared yellow after standing in 
contact with the kerosene for five minutes. 
This was done to remove the unsaturated 
hydrocarbons, as it was believed that, in 
their absence, hydrocyanic acid would not 
be taken up by the kerosene. After a num- 
ber of combustions had been made, two 
blank determinations were made with the 
kerosene by allowing it to displace air, in- 
stead of gas, from tire gallon bottle. A neg- 
ligible amount of silver cyanide was formed 
in the silver nitrate solution. After the kero- 
sene had been used for some time longer, 
another blank determination was made. 
This time an appreciable amount of pre- 
cipitate was obtained. It was, therefore, 
thought advisable to check the kerosene by 
using some other method of bubbling the 


these experiments than in corresponding de- 
terminations in which kerosene was used. 
It was concluded that a large percentage of 
the hydrocyanic acid was taken up by the 
kerosene, and that the use of the latter 
would have to be abandoned. In all subse- 
quent experiments the gas was drawn by 
evacuation from the gallon bottle through 
the silver nitrate solution. The pressure of 
the small amount of residual gas, which 
could not be removed by suction, was calcu- 
lated from the manometric reading, and the 
amount of silver cyanide precipitate, which 
would have been formed from the entire 
volume of gas, could thus be calculated. 

A qualitative test for the identification of 
a cyanide was made on the precipitates 
formed in the silver nitrate solution. The 
test used depends on the formation of a 
blood-red color due to ferricsulphocyanate. 
The test is performed as follows: a drop of 
yellow ammonium sulphide is added to a 
small amount of precipitate and evaporated 
to dryness. A drop of water is then added, 
followed by one of ferric chloride. In the 
presence of silver cyanide a blood-red color 
is obtained. The test was positive for all 
precipitates. 

In the combustion of the nitrocellulose 
film in a vacuum, the following procedure 
was used: 12 gm. of film, cut into pieces 
about two inches square and made into a 
bundle, were placed in the two-liter, round- 
bottom flask, and the apparatus was evacu- 
ated. It was impossible to remove all of the 
air. A residual pressure varying from 10.5 


gas through the silver nitrate solution. This 
was done by drawing a current of air 
through the gallon bottle with a suction 
pump. In another experiment, nitrogen was 
admitted into the gallon bottle containing 
the gas until atmospheric pressure was ob- 
tained. The contents of the bottle were 
then removed by suction. Much larger 
amounts of silver cyanide were obtained in 


to 16.5 mm. remained. The flask was then 
heated with a Bunsen burner until fumes 
appeared, after which the flame was re- 
moved, and the flameless combustion pro- 
ceeded without external aid. After the ap- 
paratus had cooled to room temperature, the 
manometer was read and the stop-cock shut- 
ting off the gallon bottle from the rest of the 
apparatus was closed. The latter was again 
evacuated and a second combustion made 
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smaller amounts were obtained. Hydro- 
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using 12 gm. of film, the stop-cock to the 
gallon bottle being opened when fumes ap- 
peared. The violence of the combustion 
forced small pieces of carbonaceous mate- 
rial through the outlet from the flask. It 
necessitated placing a 250 c.c. bottle for a 
safety trap between the. flask and the ma- 
nometer to prevent this material from clog- 
ging the stop-cock to the gallon bottle. The 
gas from these determinations was bubbled 
through three test tubes, each containing 
10 c.c. of 0.1 normal silver nitrate solution. 

In experiments on nitrocellulose film 
without gelatin, it was necessary to use 
much smaller quantities of film, as the com- 
bustions were more violent. Gelatin has a 
depressing influence on the combustion of 
nitrocellulose. When combustions were 
made in a vacuum, the residue consisted of 
a few black shreds. Three combustions of 
2 gm. each were made in these determina- 
tions. The gas was drawn through two test 
tubes, each containing 10 c.c. of 0.05 nor- 
mal silver nitrate solution. 

Nitrocellulose film with gelatin in the 
amount of 8 gm. was used in the combus- 
tions at atmospheric pressure. In one ex- 
periment in which 12 gm. of film were used, 
pressure was developed sufficient to blow the 
rubber stopper out of the two-liter flask. 
To remove the hydrocyanic acid from the 
gas, 20 c.c. of 0.1 normal silver nitrate so- 
lution were used. 

Experiments at atmospheric pressure 
could not be performed on nitrocellulose 
film without gelatin, because of the violence 
of the decomposition. In two experiments, 

1 gm. of film was burned in a five-liter, 
round-bottom flask. In one case, the stop- 
per of the flask was blown out, and, in the 
other, the outlet tubes from the five-liter 
flask and the 250 c.c. bottle were shattered. 
The film burned with a flame. The decom- 
position must have been complete, as there 
was no residue in the flask. 

The procedure followed with acetate film 


was practically the same in all cases. Film, 
12 gm., was cut into pieces and loosely 
placed in the bottom of the flask. Heat was 
applied with the hot plate for 13 minutes in 
the combustions made in a vacuum, and 11 
minutes in those made at atmospheric pres- 
sure. One three-minute heating period was 
followed by either four or five two-minute 
heating periods. The flask was allowed to 
cool for five minutes between the heating 
periods, otherwise, in the case of the com- 
bustions at atmospheric pressure, consider- 
able pressure would have developed due to 
the gas being at a high temperature. In all 
of the experiments with acetate film, the gas 
was bubbled through two test tubes, each 
containing 10 c.c. of 0.05 normal silver ni- 
trate solution. 

When a combustion was made with the 
cellulose acetate film, a black precipitate 
formed in the silver nitrate solution. Two 
more determinations were made, in both of 
which brown precipitates were obtained. All 
of these precipitates gave a positive reac- 
tion for a cyanide with the ferricsulphocva- 
nate test. As a white precipitate was ob- 
tained from a combustion of cellulose ace- 
tate film without the gelatin coating, it was 
thought that the black and brown precipi- 
tates might be caused by some reducing 
agent from the gelatin reducing the silver 
nitrate solution. Reducing substances in so- 
lutions containing hydrocyanic acid can be 
titrated with 0.1 normal potassium per- 
manganate solution without loss of hydro- 
cyanic acid (14). It was thought, there- 
fore, that by placing a tube filled with po- 
tassium permanganate crystals between the 
gallon bottle and the tubes containing the 
silver nitrate solution, any reducing sub- 
stances which might be present in the gas 
would be removed. This was done in all 
subsequent experiments with coated cellu- 
lose acetate film. The precipitates formed 
had only a light yellow tinge. 

In ail experiments, the apparatus was en- 
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closed with wire screening for .protection. 
This was necessary even in the experiments 
with acetate film. In one determination at 
atmospheric pressure on cellulose acetate 
film, without the gelatin coating, the stop- 
per of the two-liter flask was blown out and 
the fumes burned with flame in the flask. 
The ignition was probably caused by the hot 
gas, which undoubtedly had a high carbon 
monoxide content, coming into contact with 
the air. 

The results of the experiments per- 
formed, given in the following tables, are 
calculated on the basis of 760 mm. pressure 
and 0° C. The percentages of hydrocyanic 
acid have been calculated on the actual vol- 
ume of gas obtained. They do not include 
any air or nitrogen that was present before 
the combustion was made. All experiments 
were made on exposed film. 

TABLE I. — EXPERIMENTS ON NITROCELLU- 
LOSE X-RAY FILM WITH THE GELATIN 
COATING, COMBUSTION TAKING 
PLACE IN A VACUUM 


Residual 

Air 

Pressure 

Grams 

Film Used j 
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TABLE II. EXPERIMENTS ON NITROCELLU- 

LOSE X-RAY FILM WITHOUT THE GELA- 
TIN COATING, COMBUSTION TAKING 
PLACE IN A VACUUM 
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C.C. HCN 
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of HCN 
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0.99 j 

■ (4) 14.7 mm. 

1 6 
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5.6 

i 0.86! 

i Average 

1 

1 268 
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"•Nitrogen was admitted into the gallon bottle containing 
the gas before the gas was bubbled through, the silver nitrate 
solution. 


TABLE III. EXPERIMENTS ON NITROCELLU- 

LOSE X-RAY FILM WITH GELATIN COAT- 
ING, COMBUSTION TAKING PLACE 
AT ATMOSPHERIC PRESSURE 


Grams 

Film Used 

'S n 
(3 u 

.O g 

u 

C.C. Gas 
in Gallon 
Bottle 

C.C. HCN 
in Gas in 
Gallon 

Bottle 

Percentage 

of HCN 

(5) 8 1 

165 

790 

9.7 

1.23 

(6) 8 1 

168 

808 

9.1 

1.13 

Average 

166.5 
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TABLE IV. EXPERIMENTS ON CELLULOSE 

ACETATE X-RAY FILM WITH GELATIN 
COATING, COMBUSTION TAKING 
PLACE IN A VACUUM 


Grams of 
Film 

Residual 

Air 

Pressure 

C.C. Gas 
per Gram 
of Film 

C.C. Gas 
in Gallon 
Bottle 

C.C. HCN 
in Gas in 

Gallon 

Bottle | 

Percentage 

of HCN 

! (?) 12 

10.3 mm. 

55 
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3.6 i 

0.9 

i (8) 12 

11.5 mm. 

57.6 

415 

3.4 | 

0.82 

i| Average 

_ 56.3 



0.86 


TABLE V. — EXPERIMENTS ON CELLULOSE 
ACETATE X-RAY FILM WITHOUT GELA- 
TIN COATING, COMBUSTION TAKING 
PLACE IN A VACUUM 


1 

> CM 

, O 

g 

£ c 
rt 25 

Ofa 

rz 

2 u * 

t n 

S.b a 

C2<6h 

s § - 

O 

• OS 

U u 

U g.'o 

C.C. Gas 
in Gallon 
Bottle 

C.C. HCN 
in Gas in 
Gallon 

Bottle 

Percentage j 

of HCN j 

(9) 12 

12.5 

71 

515 

I 1-24 | 

jfigl 

su 

11.5 

65.6 

471 

1 1.4 | 

■ 

3 Average 

68.3 
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TABLE VI. EXPERIMENTS ON CELLULOSE 

ACETATE X-RAY FILM WITH GELATIN 
COATING, COMBUSTION TAKING PLACE 
AT ATMOSPHERIC PRESSURE 


Grams of 
Film 

C.C. Gas 
per Gram 
of Film 

C.C. Gas 
in Gallon 
Bottle 

C.C HCN 
in Gas in 
Gallon 

Bottle 

Percentage 
of HCN 

(11) 12 

1 44 

318 

1.28 


1(12) 12 

49.4 

355 

1.14 

Kill 

t Average 

46.7 



0.36 
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TABLE VII. — EXPERIMENTS OX CELLULOSE 
ACETATE X-RAY FILM WITHOUT GELA- 
TIN COATING, COMBUSTION TAKING 
PLACE AT ATMOSPHERIC 
PRESSURE 


Grams of 
Film 

C.C. Gas 
per Gram 
of Film 

C.C. Gas 
in Gallon 
Bottle 

C.C. HCN 
in Gas in 
Gallon 

Bottle 

O 

Sfe 

o 

1(13) 12 

51 

370 

0.45 ! 

0.12 

(W) 12 

57 

409 

0.41 | 

0.1 

j Average 

54 
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The difference between the results ob- 
tained in a vacuum and at atmospheric pres- 
sure was assumed to be due to the difference 
in the amount of oxygen present. However, 
it was thought advisable to determine 
whether or not the difference in pressure 
had any influence on the results. Experi- 
ments were, therefore, performed in an at- 
mosphere of nitrogen. That is, the appara- 
tus was evacuated and nitrogen, evolved by 
heating sodium nitrite and ammonium chlo- 
ride, was admitted until the pressure it ex- 
erted was about half of an atmosphere. The 
results of these determinations are given in 
the following table: 

TABLE VIII. EXPERIMENTS ON NITROCELLU- 

LOSE X-RAY FILM WITH GELATIN COAT- 
ING, COMBUSTION TAKING PLACE 
IN AN ATMOSPHERE OF 
NITROGEN 


Grams of 
Film 

Residual 

Air 

Pressure 

Pressure of 
Nitrogen 

C.C. Gas 
per Gram 
of Film 

« O 

u.£n 

C.C. HCN 
in Gas in 
Gallon 

Bottle 

} Percentage J 

unjcN J 

(15) 12 

13 I 

325 

245 | 

1,766 j 23.7 1 

1.34 | 

(16) 12 

14.7 1 

347 

234 1 

1,688 

27.2 1 

1.61 j 

(17) 12 

13 I 

349 

1 243 I 

1,753 | 26.9 | 

Lo3| 

Average 
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The results of Experiments No. 16 and 
No. 17, given in Table VIII, are in very 
close agreement with those obtained on ni- 
trocellulose film with gelatin coating when 


the combustion was made in a vacuum. 
Even when the results of Experiment 
No. 15 are included, the average of the 
three determinations shows that any influ- 
ence which the pressure may have on the 
amount of hydrocyanic acid formed is very 
small. It is believed that evacuation is a sat- 
isfactory method for limiting the amount of 
air for combustion. 

SUMMARY 

1. As 0.3 per cent is rapidly fatal, toxic 
concentrations of hydrocyanic acid were ob- 
tained in all of the experiments performed, 
except those on cellulose acetate film with- 
out the gelatin coating. 

2. The results of the determinations 
made in a vacuum (and of those in an at- 
mosphere of nitrogen) are very appreciably 
higher than those in which the air supply 
was limited to the amount of air enclosed in 
the apparatus. It can, therefore, be conclud- 
ed that the amount of hydrocyanic acid 
formed decreases as the amount of available 
air increases, and that, if the films were 
burned in an excess of air, hydrocyanic acid 
would probably be absent entirely. This 
point has been established by other investi- 
gators (5), who state that hydrocyanic acid 
is not present in the gas from either nitro- 
cellulose or cellulose acetate films when they 
are burned in an excess of air. 

3. Hydrocyanic acid is apparently 
formed both from the gelatin coating and 
from the base of the film. The ratio of the 
amount of hydrocyanic acid formed from 
the gelatin to that formed from the film base 
is greater in acetate films than in nitrate 
films. These results would be expected from 
a theoretic consideration of the composition 
of the bases of the nitrate and acetate films. 
The nitrate base obviously contains a large 
amount of nitrogen, whereas the acetate 
base presumably does not contain any, and 
it would be expected that hydrocyanic acid 
would not be formed from the latter. Ex- 
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periments were not done to determine the 
source of the nitrogen which was necessary 
to form the hydrocyanic acid from the cel- 
lulose acetate base. Olsen, Brunjes, and Sa- 
betta (5), however, found 0.34 per cent of 
nitrogen in an acetate film without the gela- 
tin coating. 

4. Although a large percentage of the 
hydrocyanic acid comes from tire coating of 
both the nitrocellulose and cellulose acetate 
films, the gelatin probably reduces the fire 
hazard, as it appears to have a depressing 
influence on film combustion. There was a 
larger amount of residue from both types 
of film when the combustions were made on 
films with the gelatin coating. The amount 
of gas obtained, however, was larger when 
the combustions were made without the coat- 
ing. The depressing influence of the gelatin 
appeared to be greater in nitrate film than in 
acetate. A considerable amount of carbo- 
naceous residue and a small amount of con- 
densate were obtained from the nitrate film 
with the gelatin coating. The removal of 
the gelatin resulted in a more complete type 
of combustion, as the residue consisted of 
only a few black shreds. Moreover, the ni- 
trate film without gelatin burned with a 
flame when decomposed at atmospheric pres- 
sure. A flameless type of combustion was 
always obtained from films with the gelatin 
coating. 

S. In order to decompose cellulose ace- 
tate film, it was necessary to keep it at a 
high temperature. Despite the high temper- 
ature, a very incomplete type of combustion 
resulted. The volume of gas obtained was 
small compared to that from the nitrate 
film, and a large amount of residue re- 
mained. While the films were being heated, 
they appeared to melt, forming a boiling 
liquid, which solidified into a very hard resi- 
due when the heat was removed. The ace- 
tate film without gelatin appeared to liquefy 
more completely when hot than the acetate 
film with the gelatin coating. A larger 


amount of gas and a smaller amount of 
residue were obtained from the former. 

6. Although fatal concentrations of hy- 
drocyanic acid were obtained in these ex- 
periments, it does not necessarily follow that 
hydrocyanic acid would be liberated in toxic 
quantities from much larger amounts of 
film. It is impossible to duplicate in a lab- 
oratory the conditions which exist when 
thousands of pounds of film decompose. 
However, it is reasonable to suppose that 
the air supply would be limited, and, in that 
case, that hydrocyanic acid would be 
formed. Under such conditions, carbon 
monoxide and the oxides of nitrogen would 
also be liberated^ from nitrocellulose films 
and carbon monoxide from cellulose acetate 
films. The danger of poisoning from hydro- 
cyanic acid would he less than from either 
carbon monoxide or the oxides of nitrogen, 
as hydrocyanic acid is evolved in much 
smaller amounts. Fatal concentrations of 
carbon monoxide and of the oxides of nitro- 
gen would still be present if concentrated 
fumes were diluted with a quantity of air 
sufficient to decrease the amount of hydro- 
cyanic acid to non-toxic concentrations. Hy- 
drocyanic acid, however, undoubtedly con- 
tributes to the toxicity of the gases evolved 
when large amounts of X-ray films decom- 
pose. 

A consideration of the results obtained in 
this investigation leads to the conclusion 
that cellulose acetate films are superior to 
nitrocellulose films, from a safety stand- 
point. for three reasons: 

1. Cellulose acetate films are more sta- 
ble than nitrocellulose films. The latter 
readily decompose at 150° C., while acetate 
films must be kept at a high temperature in 
order to obtain decomposition. 

2. Much larger amounts of gases are 
evolved from the flameless combustion of 
nitrocellulose films than from cellulose ace- 
tate films. Decomposition of the former is 
much more complete in a limited air supply, 
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as nitrate films contain a large amount of 
oxygen compared to acetate films. 

3. Hydrocyanic acid is liberated in 
smaller quantities from acetate films than 
from nitrocellulose films. The oxides of ni- 
trogen are entirely absent from the gases 
liberated from acetate film. Carbon mon- 
oxide, as shown by other investigators, is 
the only toxic gas liberated in comparable 
quantities from both types of film. 
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DISCUSSION 


Paul C. Seel (Rochester, N. Y.): After 
reviewing Miss Ballard's paper, we feel that 
she is deserving of no little credit for the 
manner in which she has conducted her inves- 
tigation and assembled data from various 
sources. There are several points, however, 
which perhaps should be commented upon, 
these being as follows : 

Miss Ballard states: “Celluloid burns only 
when brought in contact with a flame.’ It is 
possible under certain conditions , if nitrocellu- 


lose products, such as celluloid sheets or ni- 
trocellulose films, come in contact with heat, 
to start decomposition, the products of which 
act as a catalyst, increasing the rate of decom- 
position, which raises the temperature suffi- 
ciently to cause ignition. 

Further, Miss Ballard states: “Cellulose 
acetate or safety films did not decompose un- 
der the conditions under which nitrocellulose 
film did.” Whereas the term “decomposition’' 
can be correctly used with reference to any 
chemical breakdown such as is produced by 
heat, we feel the use of this term in describing 
the disintegration of cellulose acetate film by 
heating is to be discouraged. Persons familiar 
with the breakdown of nitrocellulose products 
have come to use the term “decomposition” in 
describing the reaction which is exothermic 
after the material has once been brought to 
a sufficient temperature for only a short period 
of time. Cellulose acetate films, on the other 
hand, require a continuous application of heat 
at an elevated temperature in order to accom- 
plish this breakdown. 

Later on, she says that some samples of 
nitrate film decomposed after from 30 to 40 
seconds of exposure to a source of tempera- 
ture of 250° C. (namely, a bath of molten 
paraffin into which was plunged a test bath 
containing the sample of film tied on to a 
thermometer bulb) although the temperature 
of the thermometer was raised to only 65° or 
70° centigrade. Miss Ballard made some de- 
termination purporting to show that these low 
readings were not due to lag of the mercury 
in the thermometer bulb. It may be pointed 
out, however, that, under the conditions, she 
was not reading the equilibrium values and 
that the temperature readings have little 
meaning if they are not equilibrium values. 
The film was actually exposed to a source of 
heat at a temperature of 250° centigrade. Not 
only radiation of this temperature was reach- 
ing the film, but also any gas molecules hav- 
ing kinetic energy much higher than the av- 
erage recorded by the thermometer. In our 
experience the temperature to which the film 
is raised by an exposure to a source of ra- 
diant heat can be ascertained only by careful 
calorimetric experiments. 
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Miss Ballard describes the method which 
she has used for determining the hydrocyanic 
formed. The Eastman Kodak Company’s Re- 


1929, in the Research Laboratories of the 
Eastman Kodak Company, are quite compar- 
able with those obtained by Miss Ballard ex- 



to suction 


Fig. 1. The film was burned in the combustion chamber A, which is heated 
by the Bunsen burner B. The gaseous decomposition products were drawn off 
by suction, and passed through the Fisher gas washing bottle C, which con- 
tained a 10 per cent solution of sodium hydroxide. The downward draft pro- 
duced by the suction prevents any of the gases from escaping at the top of the 
combustion chamber. The bottom part of the chamber, below the side-arm, 
becomes filled with the gaseous decomposition products, and the film is, there- 
fore, decomposed in insufficient air to afford complete combustion. 

The procedure for the quantitative estimation of the amount of hydrogen 
cyanide formed was based on the method published by Dundell and Bridgeman 
(Jour. Iud. Eug. Chcm., 1914, VI, 554). Other methods, such as those of 
Lubig and Yolhard, were tried, but they were found to be unsatisfactory for 
various reasons. The method adopted depends upon the titration of the cyanide 
ion with nickel ammonium sulphate, using dimethylglyoxime as indicator. The 
nickel sulphate solution forms a soluble sodium nickel cyanide complex which 
removes the nickel ion from solution until an excess has been added. The 
presence of the excess is shown by the appearance of the pink color of nickel 
dimethylglyoxime, indicating the endpoint of tire titration. The. method, which 
was tested with known amounts of a standard potassium cyanide solution under 
the same conditions used in our experiments, was found to give trustworthy 
results. 

For the experiments on die quantitative estimation of hydrogen cyanide, 
the following procedure was used. The sample to he tested was decomposed 
and the fumes absorbed, as previously described. The alkaline solution was 
acidified and distilled in a similar way, except that the distillate was absorbed 
in a dilute solution of ammonium hydroxide. The ammoniacal distillate was 
then titrated with a standard nickel ammonium sulphate solution as described 
above. 


search Laboratory feels that the method 
which Miss Ballard used is not quite so ac- 
curate as the one which they employed 

(Fig. 1). 

She gives the results of tests showing the 
amount of hydrocyanic acid gas liberated by 
the heating of cellulose acetate and nitrate 
films and film supports. Results of similar de- 
terminations made on or about August 14, 


cept in the case of the safety X-ray film sup- 
port from which the emulsion layers have 
been removed. In this case our laboratories 
found no hydrocyanic acid to have been lib- 
erated whereas Miss Ballard shows 0.11 per 
cent. We are inclined to the belief that the 
difference in the results obtained by the two 
laboratories is due to the fact that it is very 
difficult to remove entirely the emulsion from 
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as nitrate films contain a large amount of 
oxygen compared to acetate films. 

3. Hydrocyanic acid is liberated in 
smaller quantities from acetate films than 
from nitrocellulose films. The oxides of ni- 
trogen are entirely absent from the gases 
liberated from acetate film. Carbon mon- 
oxide, as shown by other investigators, is 
the only toxic gas liberated in comparable 
quantities from both types of film. 
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DISCUSSION 


Paul C. Seel (Rochester, N. Y.) : After 
reviewing Miss Ballard’s paper, we feel that 
she is deserving of no little credit for the 
manner in which she has conducted her inves- 
tigation and assembled data from various 
sources. There are several points, however, 
which perhaps should be commented upon, 
these being as follows : 

Miss Ballard states: “Celluloid burns only 
when brought in contact with a flame. It is 
possible under certain conditions, if nitrocellu- 


lose products, such as celluloid sheets or ni- 
trocellulose films, come in contact with heat, 
to start decomposition, the products of which 
act as a catalyst, increasing the rate of decom- 
position, which raises the temperature suffi- 
ciently to cause ignition. 

Further, Miss Ballard states: “Cellulose 
acetate or safety films did not decompose un- 
der the conditions under which nitrocellulose 
film did.” Whereas the term “decomposition” 
can be correctly used with reference to any 
chemical breakdown such as is produced by 
heat, we feel the use of this term in describing 
the disintegration of cellulose acetate film by- 
heating is to be discouraged. Persons familiar 
with the breakdown of nitrocellulose products 
have come to use the term “decomposition” in 
describing the reaction which is exothermic 
after the material has once been brought to 
a sufficient temperature for only a short period 
of time. Cellulose acetate films, on the other 
hand, require a continuous application of heat 
at an elevated temperature in order to accom- 
plish this breakdown. 

Later on, she says that some samples of 
nitrate film decomposed after from 30 to 40 
seconds of exposure to a source of tempera- 
ture of 250° C. (namely, a bath of molten 
paraffin into which was plunged a test bath 
containing the sample of film tied on to a 
thermometer bulb) although the temperature 
of the thermometer was raised to only 65° or 
70° centigrade. Miss Ballard made some de- 
termination purporting to show that these low 
readings were not due to lag of the mercury- 
in the thermometer bulb. It may be pointed 
out, however, that, under the conditions, she 
was not reading the equilibrium values and 
that the temperature readings have little 
meaning if they are not equilibrium values. 
The film was actually' exposed to a source of 
heat at a temperature of 250° centigrade. Not 
only radiation of this temperature was reach- 
ing the film, but also any gas molecules hav- 
ing kinetic energy much higher than the av- 
erage recorded by the thermometer. In our 
experience the temperature to which the film 
is raised by an exposure to a source of ra- 
diant heat can be ascertained only by careful 
calorimetric experiments. 
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by well-known and authoritative workers have 
shown that the acetate film is the safest to 
use. Therefore, I think it is incumbent upon 
the radiologists of this country to use a prod- 
uct which guarantees a certain amount of 
safety to the public, in whose welfare we are 
interested. 

I want to say in conclusion that, when a 
medical man tries to say a word or two com- 
mending a commercial product, he is imme- 
diately accused of having an ulterior motive. 
We have had that experience in Milwaukee, 
where we have tried to enforce a regulation 
making every radiologist use the acetate film. 
Despite this, I am going to be bold enough 
to say I do not care what you think or what 
thoughts you carry away, but I am convinced 
that we ought to use acetate film. 

Miss Ballard (closing) : The objections 
made by Mr. Seel to the experiments in which 
the nitrate film decomposed at 65-70° C. do 
not seem reasonable. The large glass tube, as 
well as the thermometer which was suspended 
in it, was at room temperature before it was 
plunged into the hot paraffin bath. As the 
small piece of film was fastened directly on the 
thermometer bulb, it received the same amount 
of heat as the thermometer. Although the heat 
was radiated from a hot paraffin bath at 
250° C, the thermometer would still record 
the temperature of the air in the tube. Ther- 
mometers are used to record fluctuating as 
well as constant temperatures. The argument 
that some gas molecules have kinetic energy 
higher than the average recorded by the ther- 
mometer does not necessitate discarding the 
results of these experiments. The same argu- 
ment would apply to the experiments in which 


the film decomposed at 150° C., and, in gen- 
eral, to any case in which a thermometer is 
used to record the temperature of a gas. The 
determination of the amount of heat present 
by means of a calorimeter, as Mr. Seel sug- 
gests, would not be superior to measuring the 
temperature of the air with a thermometer, 
because a calorimetric determination would 
also measure the average kinetic energy' of 
the air molecules. Jt is believed that the de- 
composition temperature of from 65 to 70° C., 
obtained when a small piece of film was sud- 
denly subjected to a great amount of heat, 
is approximately correct. 

Mr. Seel believes that the difficulty' of com- 
pletely removing the gelatin coating was re- 
sponsible for the hydrocyanic acid obtained 
from cellulose acetate film without gelatin. 
Although traces of gelatin probably' remained 
on the film, the very small amount which was 
left could hardly be responsible for all of the 
hydrocy'anic acid formed. The amount ob- 
tained from acetate film without gelatin is 
30 per cent of the amount given off by the 
coated film. Only 70 per cent of the gelatin 
was removed, if the latter was the only' source 
of hydrocyanic acid. The amount of gelatin 
left on the film was very' much less than 30 
per cent of the total amount of gelatin original- 
ly present. 

Mr. Seel states that the hydrocyanic acid 
formed from large amounts of safety film 
would probably be diluted with other gases 
from the film. This dilution, however, is in- 
cluded in the concentrations of hydrocyanic 
acid found, as the percentage of hydrocyanic 
acid was calculated from the entire amount of 
gas obtained. 


THE ANNUAL MEETING 

In spite of the financial depression and the 
long distance many of our members had to 
travel to reach the Atlantic City meeting, the 
Eighteenth Annual Meeting’ was a great suc- 
cess. Several hundred members represented 
all parts of the United States and Canada; 
in fact, the registration surpassed in number 
the fondest expectation of the officers of the 
Society. 


The technical exhibitors were well repre- 
sented and, as usual, showed the latest 
achievements in American manufacture of 
X-ray and radium apparatus. All of their ex- 
hibits were not only' interesting but instruc- 
tive, as evidenced by the large attendance by 
the members of the Society. 

The scientific program was of a high order, 
and the efficient manner in which the Presi- 
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the film base due to the intimate bond be- 
tween the base and the light-sensitive layers. 

In the following table are shown the 
amounts of hydrocyanic acid gas which Miss 
Ballard found in the two types of film and the 
supports obtained from same by removing the 
emulsion compared to results obtained by the 
Eastman Kodak Research Laboratories on 
similar materials. There are also shown the 
amounts of hydrocyanic acid gas formed by 
heating wool yarn, glue-sized paper, and 
leather under conditions similar to those em- 
ployed in heating the samples of film and 
film base: 

Miss Ballard’s Eastman 


results results 

Percent Percent 

Nitrate X-ray film support.... 0.93* 0.93 

Nitrate X-ray film 1.18 1.43 

Safety X-ray film support.... 0.11 0.00 

Safety X-ray film 0.36 0.S0 

Wool yarn — 5.00 

Glue-sized paper — 0.66 

Leather — 3.00 


•This result ahtaiued by tuuuiug test \u -vacuum. 

When wool yarn, which is so commonly 
used for making rugs, carpeting, and draper- 
ies, is heated under destructive distillation con- 
ditions, it gives off approximately ten times 
the amount of hydrocyanic acid gas as is 
liberated from a like amount of safety X-ray 
film, and somewhat over three times the 
amount of hydrocyanic acid gas that is given 
off from nitrate X-ray films. A much higher 
percentage of hydrocyanic acid is given off 
from leather, or even from certain types of 
glue-sized papers, than from films. Of course, 
there is no question in anyone’s mind as to 
any hazard existing from the slow burning 
of any one of these three materials. 

The results as stated in Miss Ballard’s paper 
agree in the main with the large amount of 
data which are available and are well known 
to persons who use the two types of X-ray 
film. There is only one other question which 
should be raised in connection with Miss Bal- 
lard’s results : that is, while there may be suffi- 
cient quantities of hydrocyanic acid gas liber- 
ated from the destructive distillation of safety 
X-ray film to produce lethal dosages when the 
decomposition gases are not diluted with air, 
it is highly improbable that such results would 


be obtained when large quantities of X-ray 
films were slowly burned, for the hydrocyanic 
acid gas formed would undoubtedly be diluted 
either with other gases liberated from the film 
or with the surrounding air so that the amounts 
present would be considerably below the lethal 
amounts as described, viz., 0.3 per cent. 

In conclusion we want to state that one of 
the most important differences between nitrate 
and safety X-ray films is the fact that, if the 
nitrate film is heated and decomposition 
started, the reaction continues until the film is 
entirely consumed. With safety film, the 
breakdown can be effected only by continuous- 
ly applying an external source of heat at a 
relatively high temperature, and if the source 
of heat is withdrawn, no further breakdown 
occurs. 

Dr. H. B. Podlasky (Milwaukee, Wis.) : 
Practically speaking, we have heard a great 
many comments on whether, in our everyday 
work, we should use safety film or nitrocel- 
lulose film. I care very little for absolute fig- 
ures in medicine because you have seen how 
different laboratories, different physicists, will 
put the period at different places and the zeros 
in different places. What you want to do, 
perhaps, is to draw general conclusions. 

The experiments of Eastman, with their 
wonderful facilities, absolutely show, I think, 
that Miss Ballard’s work in the main is cor- 
roborated. The problem as to whether hydro- 
cyanic acid, when liberated from the destruc- 
tion of X-ray films, is actually the only cause 
of death, either immediate or remote, is not 
quite so important as the probability that 
hydrocyanic acid has been found under con- 
ditions which we know least about and which 
are enigmatic. Miss Ballard has shown that 
under certain conditions it is possible to get 
hydrocyanic acid ; that it is a hazard which 
is to be considered in other fire occurrences J 
do not think is quite the consideration because 
we are not wool workers, we are not carpet 
workers, and we do not care very much about 
the presence of hydrocyanic acid except as it 
applies in our work with X-ray films. 

One could carry' this discussion on, I think, 
ad libitum and ad nauseam but it does remind 
one of this: the experimental data amassed 
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same average wave length with the 
same given filter thickness. 

Inasmuch as the absorption curve appears 
to be the fundamental basis upon which 
modern methods of measuring radiation 
quality are established, it would appear de- 
sirable to investigate the physical meaning 
of the nature and character of absorption 
curves. Experimentally, it has been found 
that, in some instances, the semilogarithmic 
absorption curve becomes a straight line, 
and in other instances it remains curved. 
While making a large number of absorption 
curves under the most highly varied condi- 
tions, certain regularities have appeared, 
which are discussed and investigated. 

THEORY 

X-ray Spectrum . — When measuring the 
intensity of the different wave lengths of a 
radiation beam and plotting the wave 
lengths as abscissre with die corresponding 
intensities as ordinates, we obtain a curve of 
an intensity wave length spectrum. A cor- 
responding frequency spectrum, or an ab- 
sorption coefficient spectrum is obtained if 
the proper transformations are made. The 
three spectra differ markedly in form and 
shape, but the areas under each of the three 
curves are equal and each area represents 
the total energy of the radiation (5). It 
can, therefore, be assumed that the area of 
any wave length band can be taken as a 
measure of the intensity of that band, com- 
pared with the intensity of another band of 
a different wave length in the same spec- 
trum. Of course, if these wave length 
bands are located far apart on the wave 
length scale, then such a comparison could 
not be made, except after adequately cor- 
recting for the various factors that cause a 
deviation of the measured spectrum from 
the true spectrum. However, if the two 
areas are located close together and far to 
the short wave length end, then the meas- 


ured ratio can be assumed to be reasonably 
close to that existing in the true spectrum. 

If the radiation is filtered, for instance 
with regularly increasing filter thicknesses, 
as is done when an absorption curve is 



made, then the two bands decrease in inten- 
sity, each in accord with its absorption co- 
efficient. Hence, the intensities of the two 
bands represent two points of an absorption 
curve. 

Therefore, in a spectrum of a radiation 
above the characteristic voltage of the anode 
metal, three wave length zones can be out- 
lined, each of which appears characteristic- 
ally in different absorption curves. The 
band from tbe minimum wave length to the 
beta first order K line shall be designated as 
area A (Fig. 1) ; the band from the beta to 
and including the alpha K lines shall be des- 
ignated as area B, and the remaining longer 
wave length portion of the spectrum as 
area C. 

Absorption Curve . — Quite a different kind 
of curve is obtained if the intensity of the 
X-ray beam is measured each time after an 
additional thickness of metal has been placed 
in the beam. If these measured results are 
plotted as ordinates on a logarithmic scale 



ABSORPTION CURVES AND SPECTRA OF X-RAY BEAMS 1 
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D URING the Second International 
Congress of Radiology, in 1928, the 
committee elected to use, as a meas- 
ure for radiation quality, an absorption 
curve in a known metal. However, during 
the Third International Congress, in 1931, 
the committee elected to rely upon the half 
value filter thickness as a measure for the 
radiation quality. While the first step was 
certainly commendable, the second is not of 
a character that indicates, from the theoret- 
ical point of view, that it has been made 
with good judgment. 

The striking contradiction brought out in 
these decisions makes clear that either there 
is a lack of information of the exact mean- 
ing of the characteristics of an absorption 
curve, or that some of the properties of the 
radiation, as represented by the absorption 
curve, are generally overlooked. In some 
instances, the theoretical requirements for 
absorption curves seem to be fulfilled, but in 
others there seems to be disagreement with 
the theory as it is now formulated. This 
variance demands a more definite and rigor- 
ous interpretation of the characteristics of 
absorption curves. 

Moreover, there are several frequently 
used tests for measuring and defining radi- 
ation quality which, fundamentally, are only 
different ways of interpreting absorption 
curves. If spectral measurements are ex- 
cluded because they are too complicated for 
practical clinical purposes, then there is but 
the absorption curve that can be used for a 
dependable definition of radiation quality. 
From it, three distinct measures can be de- 
rived to define the quality of the radiation, 
really three different methods of interpret- 
ing the absorption curve. 


>R«d before the Radiologies! Society of Xorth Arneneo. at 
the Seventeenth Annuo! Meeting, at St. Louis. Xov. 30-Dee. 
4, 1931. 


1. The half value layer method, 
which is represented by the point 
on the absorption curve corre- 
sponding to a radiation decrease to 
one-half its original intensity. 

Mathematically, it is equal to deter- 
mining the slope of a secant of the 
absorption curve. It is obvious that 
this measure usually does not represent 
the actual composition of the beam as it 
passes through the filter. 

2. The effective wave length, which 
is obtained from measuring the in- 
tensity before and after a known 
filter is introduced. 

This measure also represents the 
slope of a secant, quite similar to that 
obtained with the half value layer 
method. Perhaps the results are a little 
more reliable, if the effective wave 
length measurement is made with the 
actual working filter used and the meas- 
uring filter is added to it, but the value 
obtained still depends upon the metallic 
measuring filter. Of course, a differ- 
ent value is obtained for this effective 
wave length for each and every metal 
used as a measuring filter. 

3. The average wave length, which is 
a measure of a tangent to the ab- 
sorption curve at the point which 
represents the thickness of the 
working filter. 

As the author has pointed out (l, 2, 

3, 4), this method is fundamentally the 
only dependable one for the correct def- 
inition of radiation quality. The meas- 
ure of the average wave length is in- 
dependent of the metal employed and 
only radiations which have absolutely 
identical spectra can possibly give the 
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When the filter thickness is increased, the 
curve gradually becomes more and more 
straightened out at the rate at which the ra- 
diation on the long wave length side of the 
characteristic lines has been filtered off. In 
some instances, it is found that the curve 
becomes an absolutely straight line; in other 
instances, it remains slightly bent. This 
seems to depend on the type of current or on 
the type of generating apparatus used for 
the production of the high voltage current 
and will be further discussed later on. 

Until recently, the principal value of the 
absorption curve lay in the information that 
could be derived from it with regard to the 
effects of filters. Thus it was assumed that, 
if the absorption curve were straight, then 
nothing could be gained by increasing the 
filter thickness. Recently, however, some 
doubt has been expressed, based on the clin- 
ical evidence that a still different effect could 
he obtained with heavier filters. 

Then, of course, there is the slope of the 
absorption curve which has always been con- 
sidered as indicating the penetrating quali- 
ties of that radiation (5). With the aid of 
several known and experimentally proven 
relations, it was feasible to derive equations 
giving the radiation qualities in terms of 
half value layer thickness, effective wave 
length, and average wave length ( 5 ) . 

Due to the great importance of the ab- 
sorption curve in measuring the quality of 
white X-ray beams, it is necessary to make 
a careful comparison between the meaning 
of the various indices of the spectrum and 
the absorption curve. 

EXPERIMENTS 

The experimental work has for its pur- 
pose the demonstration of tire differences 
between the spectrum obtained with an 
X-ray tube energized with pulsating current, 
for instance, from a mechanical rectifier, 
and that obtained from an X-ray tube ener- 
gized with uniform or constant voltage cur- 


rent. These spectra are to be compared with 
absorption curves and, if possible, the differ- 
ences in the characteristics of tire absorption 
curves above referred to are to be accounted 
for. 

Apparatus “A” is a uniform voltage con- 
denser type apparatus, with capacities of at 
least 0.1 M.F. The X-ray tube was oper- 
ated with 2 ma., and 200 minimum wave 
length kilovolts. Apparatus B " a mechan- 
ical rectifier, was operated, using the same 
tube with 3 ma. and 200 K.V. measured 
with a sphere gap. 

The X-ray tube has a specially fine focal 
spot of 5 mm. diameter. It is housed in 
a lead-lined drum provided with an opening 
through which the rays are directed 
through a similar opening in a wall upon the 
spectrograph located in another room. The 
diaphragms are of progressive sizes, ap- 
proaching the spectrograph so that only 
direct rays coming from the active focal 
spot reach the NaCl crystal. 

The spectrograph is of the rocking crystal 
type, especially constructed to insure abso- 
lute protection of the photographic films 
against stray rays. The filters were placed 
in the beam before it reached the spectro- 
graph and the exposure times were so calcu- 
lated, taking intensity data from the absorp- 
tion curve, that all spectrograms received 
the same radiation dose. The spectra were 
all developed in one solution for the same 
length of time and they were then measured 
separately by a photometer. The direct re- 
sults are plotted in Figures 2 and 3 (8). 
The lower scale is in millimeters along the 
film, each millimeter being equal to 0.0133 
Angstrom unit. The vertical scale, giving 
intensities, is in arbitrary units. 

The absorption curves were then made 
with an instrument measuring only primary 
radiation. After the longer time has been 
divided by the shorter, the absorption data 
express, in percentages of the full unfiltered 
radiation, the intensities passing through 
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Fig. 2 (above). X-ray spectra of Wo radiation with 200 K.A . of a mechanical rectifier through va- 
rious filter thicknesses. 

Fig. 3 (below). X-ray spectra of Wo radiation with 200 K.V. uniform voltage through various filter 
thicknesses. 


and the thickness of the metal as linear ab- 
scissa;, then we obtain a semilogarithmic ab- 
sorption curve. 


When the filters are thin, the curve, which 
is ttsualiy concave upward quite strongly at 
the start, gradually decreases in curvature. 
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form voltage current. The reason for this 
may lie in the fact that the characteristic 
lines which are excited above 70 K.V., in 
a transient voltage curve, are excited for a 
much longer time than, for instance, the 



Fig. 6. A sine wave curve showing the relative 
exposure time for the characteristic K lines and 
the short wave length portion of the Wo spectrum. 

short wave length end, which is excited only 
during the short time when maximum peak 
voltage exists (Fig. 6). This means that 
usually the characteristic lines are exposed 
four or five times as long as those of the 
short wave length part, and hence a propor- 
tional over-exposure of the characteristic 
lines is to be expected over the short wave 
length end of the spectrum. Of course, in 
the uniform voltage spectrum, all parts are 
exposed for equal lengths of time and all 
parts of the spectrum are probably more 
uniformly and more truthfully reproduced 
as the spectrum of tungsten. However, it 
is quite certain that, even in this case, there 
is considerable exaggeration of the actual 
width of the spectral lines, due to over- 
radiation. 

The long wave length portion of the spec- 
tra in the two cases does not seem to offer 
anything of great importance except that in 
both cases approximately 0.75 mm. Cu is 
necessary as a filter for complete stoppage. 

Of principal practical importance is the 
fact that, because it produces much greater 
radiation energies in the characteristic line 


zone, than does the X-ray tube energized 
with uniform potential, the pulsating cur- 
rent produces proportionally smaller 
amounts of radiation energy on the short 
wave length portion of the spectrum. 

The spectra were then divided into three 
vertical areas, as previously outlined, the 
dividing lines being at the 15- and the 19- 
nm vertical lines (Figs. 2 and 3). The 
geometric center of gravity of each of these 
areas was then determined. The spots 
marked 1, 2, 4, 6, 8, and 9 are the respec- 
tive centers of gravity of the areas under 
each of the like marked curves. It is char- 
acteristic that in the spectrum of pulsating 
current, the centers of gravity of the short 
wave length areas are perpendicularly super- 
posed. In the spectra obtained with uni- 
form voltage, the centers of gravity of the 
heavier filtered short wave length areas are 
shifted distinctly toward the short wave 
length end. In the pulsating current, how- 
ever, filtering does not appreciably change 
the wave length of the short wave length 
area; therefore, the average wave length of 
the radiation should remain unchanged by 
filtration. In uniform voltage rays, the 
average wave length changes, becoming 
shorter with every added filter thickness. 

It is quite obvious that the center of grav- 
ity of the characteristic lines remains un- 
changed and, therefore, we can draw the 
conclusion that, with pulsating voltage, the 
average value of the wave lengths, i.e., of 
the characteristic portion and of the short 
wave length portion, remains constant when 
the thickness of the filter is increased. 
With uniform voltage, however, the aver- 
age value of these two wave lengths changes 
toward the short wave length end as the fil- 
ter thickness is increased. This condi- 
tion is then related to the fact that the ab- 
sorption curve (Fig. 4) obtained with pul- 
sating current shows straight line character- 
istics from a filter ofT mm. of copper on. 
The absorption curve made with uniform 
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each of the filter thicknesses. The data ob- 
tained are directly plotted in Figures 4 and 
5 on semilogarithmic cross-section paper. 
The horizontal line gives the absorber thick- 
nesses in millimeters of copper; the vertical 


shaped and have a distinct intensity maxi- 
mum separate and away from the charac- 
teristic lines. Those obtained with pulsating 
current, however, are of a more gradually 
ascending shape and do not have a maxi- 
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logarithmic line gives the intensity percent- 
ages in terms of the non-filtered radiation. 

Characteristic in these spectra is the fact, 
previously reported, that the intensity maxi- 
mum on the short wave length side of the 
characteristic lines is quite differently 
located on the wave length scale in the two 
groups of curves. The curves obtained 
with uniform voltage current are dome- 


mum which is distinctly separate from the 
characteristic lines. Rather, thev gradually 
fuse with the beta line of tungsten. Only 
the heavier filters gradually effect a separa- 
tion of the short wave length area with an 
intensity maximum away from the beta line 
The characteristic lines produced with 
pulsating current are distinctly wider and 
heavier than those obtained with the uni- 
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Consequently, we have to differentiate, be- 
fore any discussion can go further, between 
four distinct methods of wave length meas- 
urement. These methods are illustrated 
with an absorption curve, for all really con- 


ous filters in accord with the fact that each 
filter changes the composition of the radia- 
tion in its own characteristic way. Hence 
the average wave length is the only measure 
that is characteristic of the radiation and 
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Fig. 7. Mathematical representation of the half value layer effective wave 
length, and average wave length as a description of radiation quality. 


sist of special cases of interpreting absorp- 
tion measurements. In Figure 7 
1- The half value layer method is repre- 
sented by “secant one-half value.” 

2. Hie effective wave length, or fixed 
filter method, is represented, for a filter 
of 0.75 mm. Cu, by “secant effective 
wave length.” 

3. The average wave length, .when the ab- 
sorption curve is not a straight line, is 
represented, for a filter of 0.75 mm. 
Cu, by “tangent average wave length.” 

d. The average wave length, when the ab- 
sorption curve is a straight line, is rep- 
resented by the same line as the “tan- 
gent average wave length.” 

There are, therefore, four distinct con- 
cepts, three of them giving different numeri- 
cal values, as Schwarzschild has pointed out. 
Only the average wave length gives but one 
value which is not dependent upon the ab- 
sorption material used to measure the radia- 
tion. Its value, of course, differs for vari- 


not of the material used for its measure- 
ment, as was reported by the writer. 

Regarding the interpretation or utilization 
of the absorption curve, it has been pointed 
out by the writer that neither the ratio 


j 2 - nor log -jr 2 has an interpretative or de- 

■*-x 

scriptive value, nor has it either any simple 
relation to biologic or energetic effects (3). 

The following equations were derived for 
its interpretation: 


Log t° — 74.8^ 3 -f- 0.05 for 1 mm. Cu 
Log y ~ — 9. IX 3 -j- 0.085 for 5 mm. A1 


giving average wave length 

I„ _ 74.8 X (3 X 10 18 ) : 
I* 

for 1 mm. Cu 


Log -f 2 = 


+ 0.05 



9.1 (3X 10 18 ) 3 


0.085 for 5 


mm. Al, giving average frequency. 
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voltage radiation (Fig. 5), however, shows 
a uniform slight bend, especially in the part 
corresponding to the thicker copper filters. 2 

METHODS 

The term "average wave length” was 
proposed by the writer in 1924 (1). At 
that time, the experimental work was per- 
formed with mechanical rectifiers which 
were always found to give straight line 
semilogarithmic absorption curves. The 
meaning of the term “average wave length” 
was, therefore, studied only along the 
straight line part of the absorption curve 
and it was then defined as "the wave length 
of a homogeneous radiation that is equiv- 
alent and absorbed to the same degree as 
the radiation tested” ( 1 ) . A mathematical 
definition was also given, and, translated, it 
is: “The average wave length of a radi- 
ation is the wave length of an equivalent 
homogeneous radiation whose absorption is 
equal to that of the radiation tested” (2). 
It should, therefore, be quite clear in cases 
in which the absorption curve and the tan- 
gent to it are falling together, that it was 
proven experimentally in 1924 that the depth 
doses are proportional to the average wave 
length and, hence, that this term is a com- 
plete description of the radiation quality. 

Later, however, when further studies 
were made, the method of measuring the 
average wave length was extended and it 
was stated, “Not only that part of the curve 
which is shown as a straight line and in 
which the absorption coefficient is constant 
can be used, but also any other point along 
the plot, even where it is curved, can be 
taken to determine the average wave length” 


(4). The average wave length is, there- 
fore, to be determined from the slope of a 
tangent to the absorption curve drawn at the 
point corresponding to the filter. 

In discussing average and effective wave 
lengths, in a recent paper (6), Taylor con- 
cludes that absorption curves are always 
curved and that “the most logical expression 
of the ‘effective wave length’ is obtained 
when using the absorption coefficient given 
by the slope of the logarithmic absorption 
curve. This is called the true effective wave 
length.” What Taylor calls “true effective 
wave length” is just the average wave 
length, for both are determined by exactly 
the same process. 

Wilsey (7) discusses the fixed filter, or 
effective wave length method, using Taylor’s 
curves, and shows the inherent weaknesses 
of the method. However, he then comes to 
the conclusion that the absorption curve, 
which he defines as a curve giving log I or 

I 

log — plotted against the filter thickness, 

Io 

has all the virtues which are to be expected 
of a satisfactory method of defining the 
quality; but the method which he refers to 
for determining it is also identical in every 
detail with the average wave length method, 
except that he proposes to record his meas- 
urements as the logarithm of the intensity 
ratio instead of calculating from this ratio 
the average wave length. 

This leads us to the conclusion that the 
“average wave length” is an adequate meas- 
sure of radiation quality even when the ab- 
sorption curve is not a straight line, but no 
experimental proof of any kind is furnished. 

A distinct contribution was made by 
Schwarzschild (5), who gives four distinct 


2 Despite the fact that the spectrograph received through 
each one of the filters the tame total radiation dose, the 
areas under the spectra are considerably smaller with heavier 
filters than with the thinner ones or the non filtered radi- 
ation. This is probably due to the dependence of the photo- 
graphic effects Spon wave length and necesjiry crystal 

correction Both these sources of error have not heen ac- 
counted for in this work- because we are here comparing 
spectra with approximately the same wave length distribution 
in the respective bands 


definitions of average wave length, all of 
which apply to the experimental results ob- 
tained from the slope of the absorption 
curve for varying thicknesses of absorbing 
material. 



DISCUSSION 


41 


slope of a tangent to an absorption curve 
are only conditionally justified, i.e., in that 
case alone when the absorption curve is a 
straight line. 

From this it follows that the bent absorp- 
tion curve cannot be interpreted, with re- 
spect to radiation quality or depth doses, 
except by further treatment either mathe- 
matically, to account for the deviation of the 
absorption curve from the straight tangent, 
or by special filters, perhaps combinations 
of several metals through which straight line 
semilogarithmic absorption curves are ob- 
tained. 

Then, in that case, the slope of a tangent, 
or the average wave length, has a definite 
meaning in that it definitely describes the 
radiation quality and the depth doses obtain- 
able with it. But we should remember that 
partly filtered radiation beams, which are 
not filtered to have a constant absorption 
coefficient or a straight semilogarithmic ab- 
sorption curve, are not of the kind about 
which any definite or systematic information 
regarding their actions in the depths of tis- 
sues is known, nor will the use of them 
be anything but empiric. 

CONCLUSIONS 

1. Pulsating high voltage current gives 
practically complete, straight, semilogarith- 
mic absorption curves. 

2. Uniform potential current gives bent, 
semilogarithmic absorption curves. 

3. The reasons for the variation seem to 
lie in the different spectral distributions of 
the wave length intensities in the two cases. 

4. Pulsating current produces relatively 
greater intensities in the characteristic line 
area, compared with the intensity of the ra- 
diation on the short wave length side of the 
characteristic lines, than uniform voltage 
current. 

5. The intensity maximum of the short 
wave length portion, produced by uniform 
voltage, changes on the wave length scale 
with increased filter thickness. 


6. The intensity maximum of the short 
wave length portion produced by pulsating 
voltage current does not change with change 
of filters on the wave length scale. 

7. The “average wave length,” or any 
other interpretation of the slope of a semi- 
logarithmic absorption curve, has a direct 
meaning when applied to radiation quality 
or depth actions only if the semilogarithmic 
absorption curve is a straight line. 

8. Suggestions are indicated of the treat- 
ment of bent absorption curves. Work in 
these directions is in progress. 
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DISCUSSION 

Dr. Lauriston Taylor (Washington, 
D. C.) : The first point to which I wish to 
draw attention is the shape of the copper ab- 
sorption curve, which is fundamental to Dr. 
Mutscheller’s whole discussion. 

Back in 1924 he stated that in the measure- 
ment of the “average wave length” you must 
use a portion of the curve which is straight. 
I have tried for a number of years to get a 
straight absorption curve by any means what- 
ever that was fair, but I have been unable to 
do so. 

We have used standard ionization chambers 
and thimble chambers; we have used ma- 
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Log 4- 0.05 for is a S reater chan S e of intensity distribute 

1 mm Cu x after heavy filtration than in a band of rek 

tively lower intensity. Hence, it would 1) 
L og Jo __ 6.9 X IQ-" , likely that we should find the ratio of the in 

i.t W tensities of areas A and B changing' differ 

n:m. Al. giving average quantum energy ently if these intensity ratios are unequal a 
(9). in the two experimental cases. 

Because all these equations are derived But, in addition to this, the absorption 
from experimentally proven relations, they coefficients of the filtered short wave length 
give dependable results if they are not used areas (A) gradually shift to smaller values, 
beyond the critical absorption bands of the and thus the transmission ratio is made still 
metals, and provided the absorption curve is more non-uniform. In such a case, the semi- 
straight and hence falling together with the logarithmic absorption curve must remain 
tangent drawn to curve. curved, for the resulting intensity ratio 

The most important point for discussion w ould change continually with increasing 
at this stage is whether or not the semi- hlter thicknesses. 3 

logarithmic plot of absorption values against From 1116 foregoing, therefore, we have to 
absorber thicknesses can possibly become a draw the conclusion that the straight line 
straight line. It is true that, on the basis of absorption curve is not only possible, but 
mathematical reasoning, when certain defi- ^at it has a definite significance and that it 
nite assumptions are made, the straight line can be definitely interpreted in indicating 
would seem to be improbable. But it must depth doses in copper or in other substances, 
not be forgotten that the assumptions made ^'is case, all die expectations for the 
for the mathematical expressions are not in vaFie the average wave length are 
conformity with the actual spectrum of a realized. 

composite X-ray beam. For, if the absorption curve is not a 

So, for instance, we find that from an straight line, then the average wave length. 
X-ray tube excited with pulsating current, for indicating depth doses, loses its signifi- 
when heavier filters are used, the semi- cance because it is unable to indicate inten- 


logarithmic absorption curve always is 
straight. The spectra then also show that 
the centers of gravity of the short wave 
length areas (A) do not shift and that the 
characteristic lines (B) are distinctly heav- 
ier in relation to the short wave length areas 
(A) than is found in the spectra obtained 
with uniform voltage. 

It is, therefore, quite certain that the ra- 
tio of the two intensities of the short wave 
length area (A) against the intensities of 
the characteristic lines (B) is not the same 


sities through greater filter thicknesses or 
other desirable factors such as depth doses 
in water or tissues. In fact all the informa- 
tion that the average wave length conveys 
is what sort of radiation complex falls upon 
the surface of the skin and how it may af- 
fect the immediate surface layers. But be- 
cause the absorption curve bends away 
from the tangent, it can say nothing about 
any depth dose or effects produced at the 
greater depths in the absorber. Therefore, 
the general conclusions on the value of the 


in the two cases. If we keep in mind that 
the relative decrease of a radiation depends 
on its original intensity and its average ab- 
sorption coefficient, it becomes clear that, in 
a band of great intensity and width, there 


. private communication, Schw-arzscbild * t3tcs Uiat he 
an expression for the rate of change of the average 
ion coefficient (p) for two homogeneous beams. If r 
ratio of the energies in the two wave length bands, 
e rate of change of the average absorption coefficients 

h increasing filter thickness is proporuonal to - 
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slope of a tangent to an absorption curve 
are only conditionally justified, i.e., in that 
case alone when the absorption curve is a 
straight line. 

From this it follows that the bent absorp- 
tion curve cannot be interpreted, with re- 
spect to radiation quality or depth doses, 
except by further treatment either mathe- 
matically, to account for the deviation of the 
absorption curve from the straight tangent, 
or by special filters, perhaps combinations 
of several metals through which straight line 
semilogarithmic absorption curves are ob- 
tained. 

Then, in that case, the slope of a tangent, 
or the average wave length, has a definite 
meaning in that it definitely describes the 
radiation quality and the depth doses obtain- 
able with it. But we should remember that 
partly filtered radiation beams, which are 
not filtered to have a constant absorption 
coefficient or a straight semilogarithmic ab- 
sorption curve, are not of the kind about 
which any definite or systematic information 
regarding their actions in the depths of tis- 
sues is known, nor will the use of them 
be anything but empiric. 

conclusions 

1. Pulsating high voltage current gives 
practically complete, straight, semilogarith- 
mic absorption curves. 

2. Uniform potential current gives bent, 
semilogarithmic absorption curves. 

3. The reasons for' the variation seem to 
lie in the different spectral distributions of 
the wave length intensities in the two cases. 

4. Pulsating current produces relatively 
greater intensities in the characteristic line 
area, compared with the intensity of the ra- 
diation on the short wave length side of the 
characteristic lines, than uniform voltage 
current. 

5- The intensity maximum of the short 
wave length portion, produced by uniform 
voltage, changes on the wave length scale 
with increased filter thickness. 


6. The intensity maximum of the short 
wave length portion produced by pulsating 
voltage current does not change with change 
of filters on the wave length scale. 

7. The “average wave length,” or any 
other interpretation of the slope of a semi- 
logarithmic absorption curve, has a direct 
meaning when applied to radiation quality 
or depth actions only if the semilogarithmic 
absorption curve is a straight line. 

8. Suggestions are indicated of the treat- 
ment of bent absorption curves. Work in 
these directions is in progress. 
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DISCUSSION 

Dr. Lauriston Taylor (Washington, 
D. C.) : The first point to which I wish to 
draw attention is the shape of the copper ab- 
sorption curve, which is fundamental to Dr. 
Mutscheller’s whole discussion. 

Back in 1924 he stated that in the measure- 
ment of the “average wave length” you must 
use a portion of the curve which is straight. 
I have tried for a number of years to get a 
straight absorption curve by any means what- 
ever that was fair, but I have been unable to 
do so. 

We have used standard ionization chambers 
and thimble chambers ; we have used ma- 
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chines of every make that is found in the mar- the true effective wave length, which has been 
ket, and invariably the curve is non-rectilinear known for many years, 
over any portion of its length, even in carrying The statement is also made that average 
the filtration up to 3 mm. of copper. wave length, obtained as he does it, is inde- 

There is a possibility that the straight line pendent of the particular filter material used 
which was shown in one of the slides might for making the measurement. He also states 
be attributed to uncorrected wall effect, or some that average wave length and effective wave 
such factor, in the thimble chamber with length are identical when you deal with slope 
which the measurements were made. How- of the curve. We have made a great many 
ever, I understand that this has been taken measurements in which we have talked in 
into consideration. I might say that, when terms of effective wave length, using copper, 
making measurements with thimble chambers, zinc, and aluminum for determining the aver- 
we do^ occasionally get points through which age or effective wave length, and in no case 
you might draw a straight line if you want to have we ever obtained agreement between two 
regard the points as being badly scattered. metals. 


To-day Dr. Mutscheller brought out the For example, if you plot a semilogarithmic 
point that the absorption curves become curve, say', for aluminum, that is the log of 
straight only for mechanical rectifiers, stating I 

that his early work was done with mechanical J o agamSt mcreaSlng C0 PP er filtratI0n > the 
rectifiers; that to-day, working with constant slope of this curve as shown in Dr, Mutschel- 
potential machines, the absorption curves are ler’s paper gives you the effective wave length 
curved throughout. I am a little bit confused as obtained from data on the absorption of 
by this because, as I say, I have been unable X-rays in aluminum. 

ever to obtain a straight line relationship and If you start, say, at a middle point and add 
I cannot see, myself, why we should expect copper filtration, you will obtain a second 
any very' nice balancing of the radiation in- curve which drops below the first, and by the 
tensities in the line radiation and in the short same method as above you can draw a tangent 
wave length radiation which would bring to this curve at the point, or approximately at 
about such a condition as that. It could be the point, of intersection there. The curvature 
very nice if it worked out that way, but it ; s not ver y great, so that you can get the tan- 
does not very often do that. gent very accurately and from that tangent 

The average wave length, as Dr. Mutschel- y ou g e t an effective wave length of the radia- 
ler has described it, was originally limited to a t ; on corresponding to that point, 
portion of the absorption curve that was By a tangent method, exactly the same 
straight. That was later extended, I believe, me thod in both cases, you can do the same 

without very much explanation, to portions of thing, using zinc, and you will get three differ- 
the curve that were not straight, namely, be- ent va ] ues 0 f the effective wave length — wide- 


low the point at which so-called "homogeneity 
filtration” was reached. In a paper from Me- 
morial Hospital and in one from the Bureau of 
Standards, in which these relationships were 
discussed, the slope of the absorption curve 
was referred to as the effective wave length. 
I believe the Bureau publication calls it "true 
wave length” to distinguish it from Duane's 
"finite” filter wave length. 

Fundamentally, the average wave length, as 
Dr. Mutscheller is now using the term— 
namely, the slope of the tangent at any point 
of the absorption curve — is none other than 


ly different values, too, except for certain ac- 
cidental cases. If radiation is pretty well fil- 
tered to begin with, those methods are all go- 
ing to be widely divergent. 

Dr. Mutscheller has also stated that, when 
you use the average wave length, you are ob- 
taining a measurement which is proportional 
to the depth dose of the radiation from which 
the average wave length is obtained. That is 
very true and that is a point which I want to 
strengthen, but there again it is not a thing 
which is limited to average wave length. 
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The semilogarithmic absorption relation- 
ship does not need to become straight in order 
to give a factor which is proportionate to the 
depth dose. If we have two semilogarithmic 
absorption curves, one at 140 K.V. and one 
at 200 K.V., we can match two portions of 
those curves — the 140 K.V. curve, say, above 
0.7 mm. of copper and the 200 K.V. curve 
above 0.3 mm. of copper; we find that above 
those points the two curves can be made to 
coincide. 

We also find that everything else about 
those radiations coincides to a fair degree, not 
exactly, but the depth dose relationships for 
the remaining radiations are very similar, 
which is what Dr. Mutscheller pointed out as 
being one of the main factors in favor of us- 
ing the average wave length. 

The principal point that I want to bring out 
is this: we have in this country now many 
different methods for measuring quality. We 
have six different brands of effective wave 
length, and we have a half value layer of alu- 
minum and copper, and we have the average 
wave length. The unfortunate thing about it 
is that none of these quality measurements is 
in any simple way comparable. 

As a result, Dr. A measures an effective 
wave length using 0.25 mm. Cu, and Dr. B 
measures average wave length, and Dr. C uses 
0.5 mm. layer of aluminum. When they pub- 
lish their results, you find they might as well 
give sphere gap and milliamperes (and guess 
at the distance between the sphere gap as far 
as obtaining any real benefit from the meas- 
urement is concerned). 

The thing that seems to me to be of utmost 
importance is not to have so many methods 
for measuring quality. The average wave 
length is not fundamentally different from ef- 
fective wave length, which has been known 
for a great many years. The half value layer 
is used almost entirely in Europe with the re- 
sult that at the Congress in Paris it was de- 
cided to use only the half value layer method 
for international purposes. The sole reason 
for doing that was not because they thought 
the half value layer method really better than 
others, but simply to get rid of all the others 
and have only one method, however poor it 


may be, so that we may all talk in the same 
terms. 

I do not wish to discourage constructive 
ideas, but I do think that in putting forth these 
ideas we should not confuse those which we 
already have, and I think that is what is tak- 
ing place in the average wave length measure- 
ment. 

Dr. Ernst A. Pohle (Madison, Wiscon- 
sin) : Dr. Taylor has discussed in detail the 
physical points in this paper so that there are 
only a few words left for me to say from the 
standpoint of the radiologist. 

We all would like very much to see one fac- 
tor to express quality, one factor which is 
simple to determine. I have for some years 
advocated the effective wave length as pro- 
posed by Duane, for the sole reason that it 
takes only two readings with an ionization in- 
strument and then the use of this author’s 
chart. 

However, I have also come to the conclu- 
sion, after comparing all the data which I 
have accumulated and classified for the past 
six years, that there is no single factor at pres- 
ent, much as we would like to have it, that 
can express quality with accuracy. I have 
come to the decision that the only thing to 
recommend at present is to plot a complete 
absorption curve and let this curve, as such, 
stand for the expression of quality. That 
means, of course, more work in determining 
it but it is, to my knowledge, the only accu- 
rate way of defining quality. From that curve, 
one may of course easily derive quality fac- 
tors, such as the absorption coefficient, the true 
effective wave length, and the half value layer. 

Dr. G. Failla (New York, N. Y.) : I think 
Dr. Pohle has pointed out that it is difficult to 
express completely the quality of radiation. 
One factor alone is not sufficient, whether 
that factor be the effective wave length, or the 
average wave length, or the absorption coeffi- 
cient, or the half value layer. It cannot be ex- 
pressed by specifying only one of those 
factors. 

For practical purposes, if it is a question of 
determining the depth dose from the knowl- 
edge of one of these factors, any one of them 
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will do that with fair accuracy. The reason is 
that in a depth dose determination one is deal- 
ing with absorption in a medium of low atomic 
weight, as water and tissues, which are essen- 
tially, or largely, water. In this case, it is not 
so much the absorption of radiation in the wa- 
ter as the scattering of the radiation by the 
water, which decreases the intensity as one 
goes down into the deeper layers, and the 
scattering does not vary much for differ- 
ent qualities of radiation within reasonable 
limits. 

The depth dose does not change very much 
when the quality of radiation is changed to a 
considerable extent; therefore, any one of 
these factors can be used. One may be a little 
better than another, but they all will give re- 
sults which are within the limits of practical 
requirements. 

The principle of the instrument which Dr. 
Mutscheller has described is the same as that 
of the mecapion — a German instrument — the 
only difference being that, instead of using the 
ordinary' vacuum tube, Dr. Mutscheller uses a 
“trigger” tube. 

On the other hand, the instrument depends 
on an increase in voltage on the grid of this 
tube, and, therefore, its insulation and the in- 
sulation of the condenser, which is across the 
tube, will influence the calibration of the in- 
strument. The method of measurement is one 
in which the characteristics of the tube and 
the characteristics of the condenser used for 
varying the sensitivity of the instrument will 
influence the reading. 

This difficulty is overcome by incorporating 
a uranium standard which enables one to cali- 
brate the instrument at any time. But, of 
course, this introduces an additional operation 
in the use of the instrument. 

Dr. Roy Kegerreis ( Chicago, 111.): Dr. 
Mutscheller was the first one to suggest the 
average wave length as a criterion for meas- 
urement, so far as I know, and I think he 
should be complimented now, since others are 
taking up the ideas which he expounded 
earlier. 

While a complete calibration should be 
made when a new machine is put in service, 


most calibrations are. made merely to deter- 
mine if a machine is performing as it did pre- 
viously. In such a case, practically any method 
of calibration will be satisfactory if it is care- 
fully done. 

Dr. R. R. Newell (San Francisco): Will 
we be able to persuade therapists to use rays 
which will give a straight line absorption 
curve? Will they increase their filter to that 
point ? 

Dr. Mutscheller: It is not a question of 
increasing the filter to a greater thickness; it 
is a question of combining different metals, 
probably. 

Dr. Newell: You said that a single figure 
would give a measure of the quality if the ab- 
sorption curve is a straight line. 

Dr. Mutscheller: Yes. 

Dr. Newell: But if the therapists insist on 
using a thinner filter than that, then it cannot 
be specified with one figure. 

Dr. Mutscheller: No. I might add 
that this one figure on the probable curve ap- 
plies only to a very small thickness. As soon 
as you get filter down into the body tissues, 
conditions change — we do not know in what 
relation. 

Dr. R. R. Newell (San Francisco, Calif.): 
I think that by the time six of us have said 
so, it will become rather well understood that 
no single measure — no single number — can 
give a measure of quality. If we wish a com- 
plete comparison of quality between two dif- 
ferent radiations, we must have their com- 
plete spectrograms. 

As clinicians, we are interested in the qual- 
ity of X-rays for two purposes: one, to dis- 
cover the distribution of energy in the tissues 
of the patient; and the other, to discover the 
quality which is acting on the cells, for it is 
still possible that different wave lengths give 
different biologic effects. 

We are now talking about radiations which 
are produced at moderately high voltages and 
filtered through moderately heavy copper fil- 
ters, those of 0.5 mm. or more. If we limit 
our discussion to such radiation, we will see 
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that the increase in hardness due to further 
filtration in the tissues is entirely negligible 
compared with the increasing softness of the 
average radiation in the tissue from the addi- 
tion of scattered ray (Compton effect). 

The consequence is that, when we apply a 
filtered ray of an average wave length of 0.15 
to the surface of a woman’s pelvis, we find the 
average wave length which penetrates into her 
uterus is not harder on account of the filtra- 
tion of her body, but very much softer. It 
may be as soft as 0.2 average effective wave 
length by the time it gets into the middle of 
her pelvis. 

Why be ultra-precise about the spectral 
composition of an X-ray beam when it will 
have that composition markedly altered in un- 
certain degree by the reaction of the patient 
upon it? I would be perfectly contented, for 
medical records, with the specification of wave 
length by any of these methods: (1) half ab- 
sorption thickness in copper; or (2) half ab- 
sorption thickness in aluminum; or (3) aver- 
age wave length, which is the tangent of the 
absorption curve line; or (4) mean effective 
wave length. 

Or I should be quite content with this re- 
striction : that one stated he was using a half- 
wave, or a mechanically rectified machine, or a 
constant potential machine, and specified the 
voltage indicated by the sphere gap. I think 
any of those is sufficiently close for medical 
records — not for physical record, but for med- 
ical records; I think we are making a great 
deal of ado over a very small difference. 

Dr. Mutscheller (closing) : There are, 
of course, many things that I have not men- 
tioned because the discussion would have be- 
come entirely too long. I believe that this 
omission is responsible for part of the trouble 
under which Dr. Taylor is laboring. 

When I say “straight” absorption curve 
then we have to consider the lower end. The 
first, or upper, part of an absorption curve is 
always bent and according to conditions the 
bend diminishes until the curve finally ap- 
proaches a straight line. For practical pur- 
poses, therefore, the bend becomes gradually 


less and less so that we can assume it to have 
approached a straight line. 

I cart take some of Dr. Taylor’s curves and 
I am satisfied that they are straight lines 
within the zone within which I would use 
them. But there is one point that limits our 
discussion and that is, if you go to still heavier 
filters than 2 mm. Cu, then conditions may 
change. Then the characteristic lines begin 
to disappear from the spectrum and we have 
only the short wave length end of the spec- 
trum left. From that point on, of necessity, 
the curve must bend again. Therefore, the 
straightness, or the straight characteristic, is 
one which is not complete but which is only 
approached as we continue filtering. 

I am surprised that Dr. Taylor did get dif- 
ferent numerical values when using various 
metals for determining the average wave 
length, but there must be an error involved, 
because this is necessarily so theoretically. In 
practice I am obtaining exactly the same nu- 
merical value for the average wave length 
irrespective of whether I use, for instance, 
aluminum or copper. 

Of course, that means that the ratios of 
intensities must be interpreted by the relations 
which I derived and which are based abso- 
lutely on experimental facts. I say again I 
do not know why he does not get the same 
numerical values with the two metals. There 
must be an error of some kind. 

Now if we come down to the practical side 
of this question, this point arises: that the 
half value layer method and the effective wave 
length method as described by Duane (he for 
the first time used the expression “effective 
wave length”) are secants to an absorption 
curve and that is entirely different, from what 
we call the average wave length, which is a 
tangent, an entirely different thing, and we 
have to keep them apart. 

Of course, of these three quality designa- 
tions only the average wave length gives one 
numerical value. With the others you can get 
any numerical value that you care to get, by 
simply using a different filter thickness or a 
different metal, and with each one of them 
you will get a different value. 
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Dr. Newell appears rather easily pleased, 
but I believe I have to state that these efforts 
are really the first step in an attempt to evolve 
finally a method which gives us under all cir- 
cumstances one definite numerical value as a 
description of the radiation quality. At this 
time I am making the bold statement that one 
numerical value describes fully the radiation 
quality if the absorption curve is a straight 
line I am in a position to prove that. 

But at the moment when the absorption 


curve is bent, then we lose control over the 
situation For that reason I am stressing the 
straight absorption curve because there are 
possibilities that we may be able to use such 
filter combinations as will ultimately give the 
straight absorption curves Then we will have 
the situation clear; we will be able to calcu- 
late, and we will have made a distinct step in 
advance insofar as we can descnbe radiation 
by only one figure, and that will be the ulti- 
mate aim. 


THE ANNUAL MEETING 

(Continued from Page 31) 

dent, Francis Carter Wood, M D., conducted 
the meeting stamps him as one of the most 
capable presidents the Radiological Society 
of North America has ever had The active 
participation of the President-elect, Byron H. 
Jackson, M D., in the affairs of the Society at 
the meeting gives promise that he will make 
a most capable president for the coming 
year. 

The scientific exhibits reached, as usual, a 
high standard In order that our readers may 
appreciate the character of these exhibits and 
the research work which is being done in ra- 
diology, we believe we are warranted in men- 
tioning those who participated in the Scientific 
Exhibit. 


M M Pomeranz, M D , Hospital for Joint Dis- 
eases, New York “Early and Late Lesions of Bone 
and Joint Tuberculosis ” 

Eugene Freedman, M D, Cleveland City Hospital 
“Primary Tumors of the Lungs " 

B I Golden, MD, Davis 'Memorial Hospital, 
Elkins, W Va “Visualization of Bilateral Psoas 
Abscess, with Demonstration of Pott’s Disease” 
Leon J Menville, M D , and J A Ane, M D , 
Tulane University, New Orleans “Visualization of 
the Lymphatic System ” 

J Thompson Stevens, M D , J Thompson Stevens 
Clime, and Montclair Community Hospital, Mont- 
clair, N J , St Joseph's Hospital, Paterson, N J 
"Some Results of Treatment of Accessible Malig- 
nancies with Electrothermic Surgery, Radium, and 
Roentgen Rays ’’ 

W W Watkins, if D , Pathological Laboratory, 
Phoenix, Anz “Lung Cavities Various Methods 
of Treatment, under X-ray Control ” 

I Seth Hirsch, MD, New York “Kimoroent- 
genography Roentgen Study of Cardiac Move- 

"^Lcwis G Cole, M D , Cole Collaborators, New 
York “Pathology' and Roentgenography of Gas- 

trie Ulcer” . n n 

Hons A Tarre, M D , Laboratories of K xl 
Stevens, M D . H A Jarre. MD, and C K. Has- 
ley, MD, and Grace Hospital, Detroit “Pyelopen- 
stalsis during Infection ” 


Francis Carter Wood, MD, Institute of Cancer 
Research, New York "Synthetic Cancer" 

J D Camp, M D , Mayo Foundation for Medical 
A C Furstenberg, MD, Ann Arbor, Mich "Os- 
seous Changes m Hyperparathyroidism" 

Otto Glasser. Ph D , Cleveland Clinic Foundation, 
Cleveland "Scientific Forefathers of Wilhelm 
Conrad Roentgen ” 

S W Donaldson, M D , C B Peirce, If D , and 
A C Furstenberg, M D , Ann Arbor, Mich “Os- 
teomyelitis of Skull” 

W B Coley, M D , Memorial Hospital and Hos- 
pital for Ruptured and Crippled, New York “Dif- 
ferent Types of Bone Sarcoma" 

J S Lewis, Jr, MD, and E C Baker, MD, 
Youngstown Hospital “Urogram* of Normal 
Pregnancies ” 

R S Bromer, M D , Philadelphia • “I — Osteo- 
genesis Imperfecta II — Case of Osteitis Fibrosa 
Cystica with Giant-cell Tumor Formation Asso- 
ciated with Parathyroid Disturbance ” 

G E Pfahler, MD, and J H Vastme, MD, 
Philadelphia 'Technic for Radium Treatment of 
Cancer of Mouth, with Results” 

The awards were made by a special com- 
mittee who gave a great deal of time to study 
of the various exhibits before reaching a con- 
clusion m regard to the merit of the various 
exhibitors 

First award Hans A Jarre, M D , Detroit “Pyclo- 
penstalsis during Infection ” 

Second award Leon J Menville, M D , and Joseph 
N Ane, MD, Tulane University, New Orleans 
“Visualization of the Lymphatic System ” 

Third Award George E Pfahler, MD, and Jacob 
H Vastme, M D , Philadelphia “Technic for 
Radium Treatment of Cancer of the Mouth, 
with Results ” 

Honorable Mention John D Camp, MD, Roches- 
ter, Minnesota "Osseous Changes in Hyper- 
parathyroidism " 

Honorable Mention Lems G Cole, MD, New 
York “Pathology and Roentgenology of 
Gastric Ulcer ” 

The Society’s Gold Medal was awarded to 
Leon J Menville, M D , ot New Orleans, for 
the visualization of the lymphatic ^ands and 
his experimental studies on the alimentary 
tract ot rachitic rats 



THE PATHOLOGY OF MONOMELIC FLOWING HYPER- 
OSTOSIS OR MELORHEOSTOSIS 1 

By ERNEST KRAFT, M.D., New York City 
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Fig. 1. Complete continuous hyperostotic flow from 
shoulder to phalanges. Ankylosis of first and second 
carpometacarpal joints. Bowing deformity of proximal 
ulna. Arrows point to hyperostosis of cartilaginous junc- 
tion of first rib. Numerous heterotopic formations in 
axilla and below clavicle. The lesions have been slowly 
progressive for 19 years' and seem to have developed from 
a circumscribed and interrupted flow. (Personal obser- 
vation.) 


A T. the annual session of the 
American Medical Associa- 
tion in June, 1931, the writer 
discussed a rare disease known as 
melorheostosis, or flowing hyperos- 
tosis, of a single extremity. This 
condition was first described bv 
Leri and Joanny (9). Three years 
after, Lewin and McLeod (13) also 
reported an independent observation 
as an unclassified osteosclerosis. 

The fact that the American roent- 
gen literature is lacking in discus- 
sion of the subject suggests that 
its publication might be of interest.' 

An excellent review of the first 
seven cases 3 was published by Leri 
and Lievre (10) in 1928. in another 
publication (8) I referred to a total 
of 16 cases. Two additional cases 4 
were reported by Rokhlin (23) and 
Weil and Weismann-Netter (28). 

Following my first presentation several 
roentgenologists of this continent told me of 
their own observations. Sussman (25) had 
seen a case being diagnosed as marble bone 
disease. At the clinic on bone sarcoma of 
Johns Hopkins University, two unpublished 
cases were demonstrated on Sept. 21, 1932. 4 
The first case, shown by Major J. J. Moore, 
of the Walter Reed Hospital, was a man, 
aged 38 years, in whom a lower extremity 
was affected by a practically complete, con- 
tinuous flow of hyperostosis extending from 

'Read by title before the Radiological Society of North 
America, at the Seventeenth Annual Meeting, at St. Louis, 
Nov. 30-Dcc. 4, 1931. 

2 The writer is indebted to several authors for their repro- 
ductions, to Dr. I. S. Hirsch for advice, and to Dr. E. B. 
Coolley and others for co-operation. 

'Among these, the ‘ 22) does not ap- 
pear entirely typical. austive histologic 

studies have caused a wi'iWjii'iau uijfcwwo.v and the forma- 
tion of an ctiologic theory. 

‘These reports have been added since the paper was pre- 
pared for publication. 


the hip to the foot. Radiographs taken in 
1922 revealed eburnation of the femur. 
The other case, shown by Dr. B. M. Parrne- 
lee, Bridgeport, Conn., was a woman, aged 
23 years, who had suffered from rheumatic 
pain of the right hip for five years. The 
symptoms increased in severity following a 
childbirth. The radiographic examination 
disclosed a complete continuous flow of hy- 
perostosis extending from the right sacro- 
iliac area to the phalanges. Dr. Sherwood 
Moore, of St. Louis, saw a case of melorhe- 
ostosis in a middle-aged woman, who appar- 
ently had a circumscribed affection of a 
fibula. Another case was observed by Dr. 
Sante, of St. Louis, about ten years ago. 
Dr. Sante sent me his reproductions and 
permitted me to utilize his material. In 
his case, the hyperostosis was limited to the 
fourth right metacarpal and adjacent pha- 
lanx (Fig. 8). No other films were made, 
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Dr. Newell appears rather easily pleased, 
but I believe I have to state that these efforts 
are really the first step in an attempt to evolve 
finally a method which gives us under all cir- 
cumstances one definite numerical value as a 
description of the radiation quality. At this 
time I am making the bold statement that one 
numerical value describes fully the radiation 
quality if the absorption curve is a straight 
line. I am in a position to prove that. 

But at the moment when the absorption 


curve is bent, then we lose control over the 
situation. For that reason I am stressing the 
straight absorption curve because there are 
possibilities that we may be able to use such 
filter combinations as will ultimately give the 
straight absorption curves. Then we will have 
the situation clear; we will be able to calcu- 
late, and we will have made a distinct step in 
advance insofar as we can describe radiation 
by only one figure, and that will be the ulti- 
mate aim. 


THE ANNUAL MEETING 

(Continued from Page 31) 

dent, Francis Carter Wood, M.D., conducted 
the meeting stamps him as one of the most 
capable presidents the Radiological Society 
of North America has ever had. The active 
participation of the President-elect, Byron H. 
Jackson, M.D., in the affairs of the Society at 
the meeting gives promise that he will make 
a most capable president for the coming 
year. 

The scientific exhibits reached, as usual, a 
high standard. In order that our readers may 
appreciate the character of these exhibits and 
the research work which is being done in ra- 
diology, we believe we are warranted in men- 
tioning those who participated in the Scientific 
Exhibit. 


M. M. Pomeranz, M.D., Hospital for Joint Dis- 
eases, New York: “Early and Late Lesions of Bone 
and Joint Tuberculosis.” 

Eugene Freedman, M.D., Cleveland City Hospital : 
“Primary Tumors of the Lungs." 

B. I. Golden, M.D., Davis 'Memorial Hospital, 
Elkins, W. Va. : "Visualization of Bilateral Psoas 
Abscess, with Demonstration of Pott’s Disease." 

Leon J. Menville, M.D., and J. A. Ane, M.D., 
Tulane University, New Orleans : “Visualization of 
the Lymphatic System.” 

J. Thompson Stevens, M.D., J. Thompson Stevens 
Clinic, and Montclair Community Hospital, Mont- 
clair, N. J. ; St. Joseph’s Hospital, Paterson, N. J. : 
“Some Results of Treatment of Accessible Malig- 
nancies with Electrothermic Surgery, Radium, and 
Roentgen Rays.” 

W. W. Watkins, M.D., Pathological Laboratory, 
Phoenix, Ariz. : “Lung Cavities : Various Methods 
of Treatment, under X-ray Control." 

I. Seth Hirsch, M.D., New York: “Kimoroent- 
genography : Roentgen Study of Cardiac Move- 
ments.” „ „ , , T 

Lewis G. Cole, M.D., Cole Collaborators, New 
York: “Pathology and Roentgenography of Gas- 
tric Ulcer.” _ „ , . r T-, -lj 

Hans A. Jarre, M.D., Laboratories of R. a 
Stevens. M.D.. H. A. Jarre, ME, and C K. Has- 
ley, M.D., and Grace Hospital, Detroit: Pyeloperi- 
staisis during Infection.” 


Francis Carter Wood, M.D., Institute of Cancer 
Research, New York: "Synthetic Cancer.” 

J. D. Camp, M.D., Mayo Foundation for Medical 
A. C. Furstcnberg, M.D., Ann Arbor, Mich.: “Os- 
seous Changes in Hyperparathyroidism." 

Otto Glasser. Ph.D., Cleveland Clinic Foundation, 
Cleveland : "Scientific Forefathers of Wilhelm 
Conrad Roentgen." 

S. W. Donaldson, M.D., C. B. Peirce, M.D., and 
A. C. Furstcnberg, M.D., Ann Arbor, Mich.: “Os- 
teomyelitis of Skull." 

W. B. Coley, M.D., Memorial Hospital and Hos- 
pital for Ruptured and Crippled, New York: "Dif- 
ferent Types of Bone Sarcoma.” 

J. S. Lewis, Jr., M.D., and E. C. Baker. M.D., 
Youngstown Hospital : "Urograms of Normal 
Pregnancies.” 

R. S. Bromer, M.D., Philadelphia: “I— Osteo- 
genesis Imperfecta. II. — Case of Osteitis Fibrosa 
Cystica with Giant-cell Tumor Formation Asso- 
ciated with Parathyroid Disturbance.” 

G. E. Pfahler, M.D., and J. H. Vastine, M.D., 
Philadelphia: ‘Technic for Radium Treatment of 
Cancer of Mouth, with Results.” 

The awards were made by a special com- 
mittee who gave a great deal of time to study 
of the various exhibits before reaching a con- 
clusion in regard to the merit of the various 
exhibitors. 

First award Hans A. Jarre, M.D., Detroit: "Pyclo- 
peristalsis during Infection.” 

Second award Leon J. Menville, M.D., and Joseph 
N. Ane, M.D., Tulane University, New Orjeans : 
“Visualization of the Lymphatic System. 

Third Award George E. Pfahler, M.D., and Jacob 
H. Vastine, M.D., Philadelphia: “Technic tor 
Radium Treatment of Cancer of the Mouth, 
with Results." 

Honorable Menlio'n John D. Camp, M.D : , Roches- 
ter, Minnesota: "Osseous Changes in Hyper- 
parathyroidism.” 

Honorable Mention Lewis G. Cole, M.D., 

York: "Pathology and Roentgenology of 

Gastric Ulcer." 

The Society's Gold Medal was awarded to 
Leon J. Menville, M.D., of New Orleans, for 
the visualization of the lymphatic glands and 
his experimental studies on the alimentary 
tract of rachitic rats. 
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SUMMARY OF 19 CASES OF MELORIIEOSTOSIS* 




Affected 

extremity 

Extent of lesions 


Re- 

Age of i 

Histol- 

Num- 

ber 

Authors 

(See classification in 
“Pathology") 

Sex 

ported 

in 

Pa- 

tient 

Onset 

ogic 

studies 

1 

Leri- 

Left upper 

Complete continuous flow 

Female 

1922 

39 

10 

+ 

2 

Joanny 

Lewin- 

McLeod 

Right upper 

Partial continuous flow 

Male 

1925 

35 

6 


3 

Muzii (19)- 
Putti 

Left lower 

Complete continuous flow 

Female 

1926 

10 

5 


4 

Putti 

Left lower 

Interrupted flow 

Female 

1927 

8 

7 

+ 

5 

Zimmer 

Left lower 

Interrupted flow 

Male 

1927 

32 

21 

+ 

6 

Perussia- 
Mcda (14) 

Right upper 

Complete continuous flow 

Not 

stated 

1927 

17 

15 


7 

Valentin (26) 

Right upper 

Complete continuous flow 

Female 

1928 


8 

Meisels (15) 

Right lower 

Interrupted flow 

Female 

1928 

25 

21 


9 

Kemkes (7) 

Right upper 

Complete continuous flow 

Male 

1929 

54 

42 


10 

Milani (18) 

Right lower 

Interrupted flow 

Male 

1930 

39 

— 

+ 

11 

Leri- 

Loiseleur- 

Lievre 

Right upper 

First : circumscribed flow 
Later : interrupted flow 

Male 

1930 

29 

12 

Kahlstorf (5) 

Left lower 

Interrupted flow 

Male 

1930 

33 

30 

+ 

13 

Junghagen 

Right upper 
Right lower 

Interrupted flow 

Male 

1930 

36 

14 

14 

Piergrossi 

Interrupted flow 

Male 

1931 


15 

Rokhlin 

Left upper 

Interrupted flow 

Female 

1931 

25 

14 


16 

Weil- 

Weismann- 

Netter 

Right upper 

Interrupted flow 

Male 

1932 

37 

22 


17 

Kraft 

Left upper 

Complete continuous flow 

Male 

1932 

40 

22 


18 

Geschickter- 

Miller- 

Kraft 

Right lower 

Partial continuous flow 

Female 

1932 

37 

23 


19 

Sante 

^ Right upper 

Circumscribed flow 

Male 


.... 

.... 



•Five 
each from 


cases are reported from Italy, four from the United States, three each from France and Germany, and one case 
Poland, Switzerland, Sweden, and Russia. There is a predominance of males (11:7) and of the right side (12:7). 


nodule on the lateral chest wall opposite the 
side of the affected limb. This node, how- 
ever, was not radiopaque and did not show 
the typical features of hyperostosis. 

The circumscribed appearance in Sante’s 
case has influenced me to classify the cases 
according to the extent of the lesions. I 
differentiate between: 

1. Complete continuous flow (far-ad- 
vanced stage). 

2. Partial continuous flow (advanced 
stage). 

3. Interrupted flow (advanced stage). 

4. Circumscribed flow (early stage). 

It is my belief that the four groups mere- 
ly represent different stages in the progress 
of the disease. As the lesions continue to 
spread, a case may easily change from one 
group to another. The progressive nature 


is clearly indicated by the characteristic his- 
tories and, in the case of Leri, Loiseleur, 
and Lievre (cited below), by radiographic 
proof. 

Group 1. In a few cases, the hyper- 
ostosis is spread over the entire extremity 
(Figs. 1 and 2). Dense, ivory-like cortical 
proliferations extend as a complete continu- 
ous flow from the shoulder down to the 
fingers. Such hyperostosis, which is con- 
fined to one side of a bone, unless far ad- 
vanced, seems to follow the course of ves- 
sels and nerves without actual relationship. 
The hyperplastic material shows an irreg- 
ular wavy contour, with numerous small 
ridges parallel to the long axis of the bone. 
Leri compared the masses with the molten 
stream of a candle. 

Group 2. The partial continuous flow 
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and the patient could not be communicated 
with again. 

In the following table Dr. Sante’s case is 
included as the nineteenth, but no claim is 
made as to the completeness of the list. 5 



Fig. 2. Same case as 
shown in Figure 1. An- 
teroposterior view of left 
elbow. The joint is not 
involved, although the adja- 
cent bones show a contin- 
uous hyperostotic flow. 


perostosis, resembling sclerotic bone. Such 
a lesion is expansive, causing an enlargement 
of the affected part, and extending in a linear 
track in the form of a longitudinal band, 
like a hyperostotic “flow.” Several authors 



Fig. 3. Extensive hyperostosis is 
confined to hip and femur, being 
classified as partial continuous flow. 
The hip joint is ankylosed and heter- 
otopic masses are seen above the 
acetabulum. Slow progress observed 
over 14 years. (Case of Geschick- 
tcr, Miller, and Kraft.) 


PATHOLOGY 

Knowledge of the pathology is derived 
solely from X-ray examination, and, in five 
cases, from biopsy studies. As yet, no 
cases have come to autopsy. 

The lesion consists of a dense cortical hy- 

5 AIraost two years ago, the writer heard of observations in 
Australia, but he was unable to verify statements in spite of 
a communication with Dr. Colin McDonald, of Melbourne. 


observed dense zones of eburnation in the 
cortex of long bones with encroachment 
upon the medulla. In the 19 cases de- 
scribed, the changes were confined to a 
single extremity, either upper or lower. 8 
In his first case Leri found an isolated 


•The tendency of the lesions to involve only a single ex- 
tremity is unique among bone diseases, with the possible ex- 
ception of OJIieris chondrodysplasia. The idea that this lat- 
ter condition is a separate entity is, however, sc no usly con- 
tested according to the review of Bromer and John (l). 
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Fig 6 The flow is fairlj continuous from hip to knee, 
but is interrupted m leg and foot Heterotopic hyperosto- 
sis is seen m inguinal region, resembling the subclavictilar 
formations in Figure 1 In contrast to findings on Figure 
3, the lateral portion of the femur is involved, tins being 
the most frequent type ot femoral affection (Case ot 
Meisels ) 


charactci istic featuies from which 
to make a diagnosis of melorheos- 
tosis. 

SYMPTOMATOLOGY 

The svmptoms are characterized 
by an insidious onset and slow mani- 
festation. Owing to the fact that the 
findings are sometimes incidental in 
the course of routine examinations, 
one may consider a small group as 
quiescent Patients with symptoms 
complain of low r -giade, intermittent 
rheumatic pain which sometimes dis- 
appears for months, and even years, 
although the lesions may he pro- 
gi essh e Usually the complaints ai e 
rather vague, even when the joints 
become involved. 

In the advanced cases, bowing de- 
formities 5 ' of bones occur which may 
result in shortening of the limb 
The muscles tend to become at- 


HISTOLOGY 


Biopsy material was studied in five cases 
The tissues were poor in cells and devoid 
of osteoblastic activity. An increase in 
osteoblasts w»as described by Leii The 
osseous lamellae showed compactness, 
marked crowding, elongation, and irregular 
arrangement in various angles. Junghagen 
(I) always noted a concentric grouping of 
lamellae around the haversian canals (Fig 
10). In the heterotopic masses, islands of 
cartilage were observed by Leri and Roussv 
(24). The fat marrow in the canals w r as 
transformed into fibrous tissue, but the 
capillaries were found to be normal in most 
instances. Putti, however, described a vas- 
cular abundancy with obliteration of capil- 
laries. On reporting the histologic findings 
of Zimmer’s case, Kaufftnann (6) stated 
that the sections did not present sufficient 



Fig 7 Same case as shown in Figure 6 The 
hyperostotic flow is confined to the distal fibula be- 
ing interrupted m the tibia and proximal fibula. 
X arsals and metatarsals in this case are also 
m\ olved 


“With the exception of Putti ’s second case, the convexity 
Ae hyperos.oLs ’ " aS beCn foul,d ° n “><= of 
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is characterized by the same features as the 
first group, but one-half of the extremity 
lemains intact. Figure 3 illustrates such a 
condition of the proximal parts of a lower 
extremity, the lesions having remained fair- 


which has changed from a circumscribed 
to an interrupted flow under actual radi- 
ographic control. 

Piergrossi (21) differentiates between 
two successive phases of development. In 



Fig 1 . 4 (left). Partial continuous flow involves the ulna, triquetrum, pisi- 
forme, capitatum, hamatum, metacarpals, and phalanges of fourth and fifth 
fingers. Ankylosis of carpometacarpal joints. (Case of Lewin and McLeod.) 

Fig. 5 (right). Same case as shown in Figure 4. The hyperostosis is sharply 
confined to one side of the bones. Note irregular borders, spur formations, and 
bowing deformities. The history dates back 29 years to the age of 6. 


ly stationary for 14 years, without develop- 
ing into a complete continuous flow. In the 
case of Lewin and McLeod (Figs. 4 and 5), 
only the distal parts of an upper extremity 
are involved, in spite of a pathologic history 
of 35 years’ duration. 

Group 3. The flozv, although spread over 
an entire extremity, is sometimes inter- 
rupted in several places (15, 16, 17; Figs. 
6 and 7). 

Group 4. A circumscribed flozv was de- 
scribed above in the case of Sante (Fig. 8). 
The hyperostosis, which was confined to one 
metacarpal and contiguous phalanx, pre- 
sented a fairly regular contour. The pro- 
cess remained stationary during an observa- 
tion of 21 months. A condition similar to 
this, but further advanced, is illustrated in 
Figure 9 (12), in which the previously nor- 
mal humerus has become hyperostotic in the 
course of years. This is the only case 


the first, there is mainly osteosclerosis, 
slight enlargement, and fairly regular out- 
line of bones. The second phase, as seen in 
adults, is characterized by considerable 
irregular enlargement, supposedly due to 
periosteal proliferation. 7 

The lesions usually spare the joints: only 
in advanced cases may one find an ankylosis 
(Figs. 1, 3, and 4). The affected bones are 
very compact and have no tendency to frac- 
ture, in contrast to the somewhat similar 
marble bone disease. 

When the shoulders or hips are affected, 
bony masses appear frequently in the soft 
parts, lodging in muscles, and sometimes 
bulging under the skin. These heterotopic 
formations are of bizarre appearance and 
partly confluent (Figs. 1, 3, and 6). 

•The first phase corresponds to the circumscribed the 

second, more or Jess to the interrupted and continuous flow”. 
However, one may see both phases in different parts of the 
affected extremity. The pcnosteal changes cited o y i icr- 
grossi and other** are of doubt/uJ significance. 
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Fig 9. The lesions are further advanced than 
those shown in Figure 8. Arrows indicate the seat 
of hyperostosis Slow progress, observed over 10 
years, resulted in marked involvement of the pre- 
viously normal humerus. (Case of Leri, Loiseleur, 
and Lievre.) 

there has been no proof, in spite of elab- 
orate experiments. Putti believes that a 
lesion of the sympathetic system produces 
certain vascular changes, with subsequent 
eburnation of bone along the course of 
nutrient vessels. Constitutional, endocrine, 
and hereditary factors are of doubtful im- 
portance. There is no reason to believe 
that the disease has any connection with 
syphilis, tuberculosis, or malignant neo- 
plasms. 

Several authors tried to explain the linear 
distribution of the hyperostosis by assum- 
ing a lesion of a truncal segment during 
early embryonic life. In discussing Lewin’s 
presentation in 1925, Phemister (20) sug- 
gested such a possibility. Lewin and Mc- 
Leod mentioned the possibility of a lesion 
of spinal ganglionic origin, with involve- 
ment of segments. On the same basis, 
Zimmer (29) formulated the embryonic 



Fig 10 Biopsy section (case of Junghagen) taken 
from eburmzed olecranon Narrowness, irregular 
arrangement, and elongation of osseous lamellae. 
No evidence of osteoblasts or vascular changes. 

theory of a metameric disturbance. His 
views were discussed in a previous article 
( 8 ). 

Certain cases in which the root of an ex- 
tremity is extensively involved seem to sup- 
port Zimmer’s theory. However, our pres- 
ent knowledge of the origin and develop- 
ment of limbs is not in accord with these 
explanations and, in my opinion, it is better 
to admit that the nature of the disease is 
still unknown. 

TERMINOLOGY 

Various names have been applied to char- 
acterize the disease: Osteopathia hyper- 
ostotica congenita unius membri, osteosis 
eburnisans monomelica. Leri’s disease, and 
melorheostosis Leri. In a recent article, 
Weil and Weismann-Netter proposed to 
change “melorheostosis” to “rheostosis” be- 
cause, in their case, not only the limb 
(melos), but also the fourth rib and thoracic 
vertebra on the same side were hyperostotic, 
c.g., parts of the skeleton apparently outside 
of the affected extremity. Their findings, 
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rophic ; at times circumscribed erythema and 
nodular induration occur in the skin of the 
affected extremity. The first symptoms 
usually appear during childhood, but they 
are vague, and many years may elapse be- 


oplasm can be disregarded in view of dif- 
ferent physical findings. 

In cases with a complete continuous and 
with an interrupted flow the correct diag- 
nosis is obvious. The partial continuous 



Figs. 8 -A (left) and 8 -B (right). Circumscribed flow of fourth metacarpal 
and contiguous phalanx (marked by arrows). Fig. 8-A was taken in January, 
1921 ; Fig. 8-5, taken 2t months later, demonstrates a stationary condition. 
(Case of Sante.) 


fore deformities of the fingers (Fig. 11) 
and limited motion of j'oints cause the pa- 
tient to consult a physician. In advanced 
cases, mechanical interference at impor- 
tant joints may cause some disability, but 
unless patients suffer intercurrent or inci- 
dental diseases, they remain in good health. 

The physical and laboratory findings are 
irrelevant. 

There is no known treatment for the con- 
dition. Spontaneous arrest of progress may 
occur at any time. 

DIFFERENTIAL DIAGNOSIS 

The specific findings and clinical features 
described in the previous sections are help- 
ful in ruling out similar lesions. In order 
to eliminate the possibility of a syphilitic 
disorder, serologic tests are essential. Tu- 
berculosis and primary or metastatic ne- 


and the circumscribed flow have to be dif- 
ferentiated from ossifying periostitis, calci- 
nosis, marble bone disease, Paget’s disease, 
sclerosing osteitis, osteopoikilosis, calcified 
hematoma, especially in hemophilics, and 
from other affections. 

As to whether or not the unilateral in- 
volvement as seen in 23 cases is a definite 
criterion in the differential diagnosis cannot 
be decided with certainty according to our 
present knowledge, but it is an outstanding 
feature of the disease. Whenever a case 
presents lesions resembling melorheostosis 
in multiple extremities a very critical con- 
sideration of the differential diagnosis is 
necessaryc 

ETIOLOGY* 

Leri advanced the theory' that the lesions 
might be of an infectious nature, but so far 
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DISCUSSION 
(Continued from Page 13) 
side of the forehead and face which had grad- 
ually become more noticeable. For six months 
he had had severe convulsive attacks during 
which he became unconscious and bit his 
tongue. Roentgenograms made after his ad- 
mission to the hospital showed a marked 
thickening of both frontals and, to some ex- 
tent, both sphenoids. The right frontal sinus 
was filled with a dense, bony material. As 
he had a 4 plus Wassermann, he was regarded 
as a syphilitic patient. In spite of active anti- 
syphilitic treatment, the tumor continued to 
increase in size, the convulsions became more 
frequent, and the headaches more intense. A 


decompression was performed and the same 
treatment administered for two months longer, 
but with no improvement. The specimen re- 
moved at operation was reported as an osteitis 
fibrosa cystica. 

Three months after the beginning of the 
anti-syphilitic treatment, the roentgenograms 
showed the process to have increased in ex- 
tent. The patient was then given roentgen- 
therapy. At the conclusion of this, he was 
sent home, slightly improved. Three months 
later his symptoms had almost completely dis- 
appeared. The tumor was somewhat smaller. 
Six months later the tumor had disappeared 
and the patient felt perfectly well. He has 
not reported since. 
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however, are comparable to those of other 
cases in which large portions of the scapula, 
ribs, and pelvic bones, including the fifth 
lumbar vertebra, are involved and are refer- 
able to the root (anlage) of an extremity. 


definitely proved. Microscopically, the tis- 
sues do not present specific features. 

4. The disease is slowly progressive, but 
it may become stationary in the early, as 
well as in the late, stage for many vears. 



Fig. 11. Same case as shown in Figures 1 and 2. Left 
thumb and index finger show gross deformities, with mul- 
tiple bony lumps bulging under the skin. The thumb is 
held in mid-position due to ankylosis Similar deformities 
of fingers induced Weil and Weismann-Netter to make a 
tentative diagnosis of melorheostosis in their case prior 
to X-ray examination 


Therefore, Leri’s term, “melorheostosis” or 
“hyperostose en coulee sur toute la longeur 
d’un membre” [monomelic (single limb) 
flowing hyperostosis], still holds good. 

SUMMARY 

1. Melorheostosis is a flowing hyper- 
ostosis of a single extremity. In prefer- 
ence to o titer terms, the name “monomelic 
flowing hyperostosis” is proposed. 

2. So far 19 cases have been described 
in the literature. Four additional cases, 
not published as yet, hare been seen in the 
United States. 

3. In the early cases, the hyperostotic 
flow is confined to isolated parts of an ex- 
tremity (circumscribed flow). In the ad- 
vanced cases, the flow is either interrupted 
or continuous (interrupted flow, complete, 
and partial continuous flow ) . An affection 
of other parts of the body has never been 


5. The symptoms are rheumatic pain 
and limited motion of joints. In most cases 
the complaints are vague, and ankylosis of 
joints may cause relatively little concern. 

6. Only by X-ray examination can diag- 
nosis be made. Occasionally, curving de- 
formities of fingers are sufficiently charac- 
teristic to cause one to suspect the disease 
prior to X-ray studies. 

7. The etiology is still unknown, in spite 
of the fact that the clinical features point 
toward a congenital nature. The lesions, 
although resembling other bone diseases, 
represent a separate entity and are benign 
in character. 
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THE NATIONAL BOARD OF MEDI- 
CAL EXAMINERS RECOGNIZES 
RADIOLOGY 

Radiology has, during the last few years, 
received deserved recognition by organized 
medicine. For a long time the American 
Medical Association was without a radio- 
logic section, radiology being considered in 
the Miscellaneous Section Through the en- 
thusiasm and energy of Dr. Albert Soiland, 
of Los Angeles, the American Medical As- 
sociation was brought to appreciate the im- 
portant position radiology held, and a Sec- 
tion on Radiology was organized This 
Section has been in successful operation for 
seveial years, and its popularity is attested 
by the large number who contribute to its 
programs and attend its meetings 

The Southern Medical Association has 
had an acti\e Section on Radiology for sev- 
eral years, the importance of radiology be- 
ing thus recognized by this, the second 
largest medical body in the United States. 

It is with a modest degree of pride that 
Radiology, the official Journal of the So- 
ciety, is able to say that it has taken an 
active part in the latest and one of the most 
important recognitions to be accorded radi- 
ology The Journal presented in its May, 
1932, issue a statistical study on the medical 
schools of the United States and Canada. 
We called the attention of the officers of the 
National Board of Medical Examiners to 
this presentation of irrefutable evidence of 
the progress of radiologic education, and 
their answer is the following communica- 
tion : 


NATIONAL BOARD OF MEDICAL 
EXAMINERS 

Founded, 1915, by William L Rodman, MD. 
225 South Fifteenth Street, Philadelphia 


Waller S Leithera, II D 
President 

Everett S Ekiood, M D 
Executive Secretary anil 
Treasurer 

J S Rodman, M D 
Medical Secretary 


Evecutuc Committee 
(In addition to the officers) 
\\ alter L Bierring, M 1) 
H S Cummins Surg Gen , 
U S P H S 

"Waiter E Garre,, M I) 
Merntte W Ireland. M D 
O H Perrj Pepper, M D 


November 1, 1932 

Dear Doctor Menville At a meeting- of the Execu- 
tive Committee of this Board held on October 28, 
the matter of the recognition of Radiology brought 
up by you in a letter to Dr Walter E Garre) on 
June 15, was presented 

I am instructed to inform jon that the National 
Board is in sympathy tilth the recognition of this 
most important subject and will provide in its next 
issue of instructions to candidates which explains 
the contents of the examination in Part III, that 
questions in Radiology and the recognition of the 
more usual X-ray plates will be expected 
Sincerely yours, 

J S Rodman, 

Medical Secretary 


This is the a ery goal for which radiolo- 
gists are striving — instruction to be avail- 
able to medical students, so that they may 
enter practice with a thorough grounding in 
radiology, whether or not they purpose to 
become specialists in it. When internists 
and surgeons alike shall have recehed in- 
struction while students as to the indications 
for roentgenology and the principles which 
govern radiation therapy, they will be the 
more ready to confer with odier physicians 
who have specialized in radiology. 

T his recognition by the National Board 
of Medical Examiners will be a step in the 
just appreciation of the limitations of and 
indications for radiolog}', and we look for 
it to result in a dearer understanding of the 
educational requirements necessary for a 
physician to become a radiologist. Also, it 
is to be expected that fewer physicians with- 
out intensive training in the use of the X-ray 
and radium will undertake the employment 
of these agents, appreciating, rather, that 
they are not for inexperienced hands. 


✓ 


S' 


56 



IN MEMORIAM 


57 


It is a matter of great satisfaction to all 
of us that so authoritative a body as the 
National Board of Medical Examiners has 
thus put itself on record, and is prepared to 
co-operate with the organized bodies of 
radiologists that have worked consistently 
for this educational recognition. 

ANNOUNCEMENT 

THE MINNESOTA RADIOLOGICAL 
SOCIETY 

The Minnesota Radiological Society held 
its twelfth meeting at St. Luke’s Hospital, 
Duluth, Minnesota. The following pro- 
gram was presented : 

(1) Roentgen Findings in Pneumoconi- 
osis, J. R. McNutt, M.D., Duluth. 

(2) Roentgen Therapy in Carcinoma of 
the Uterine Corpus, F. B. Exner, M.D., 
Minneapolis. 

(3) Roentgen Visualization of the 
Urethra, Normal and Pathological, M. H. 
Nicholson, M.D., Duluth. 

(4) Atelectasis of the Lungs, F. Hirsch- 
boeck, M.D., Duluth. 

(5) Roundtable Discussion on Prob- 
lems of Roentgen Diagnosis and Therapy, 
conducted by Gage Clement, M.D., Duluth. 

Address on Diaphragmatic Hernia - . (A) 
Roentgen Aspect, B. R. Kirklin, M.D., 
Rochester; (B) Surgical Aspect, S. Har- 
rington, M.D., Rochester. 

IN~MEMORIAM 

HARRY THEODORE HILLSTROM 
Oct. 16, 1902-Oct. 3, 1932 

On Oct. 3, 1932, a career of remarkable 
promise was unfortunately terminated by 
the death of Dr. Harry Theodore Hillstrom 
as a result of an accident that he had sus- 
tained a short time previously. His loss is 
a grievous one to all of those who have been 
associated with him in the Vanderbilt Uni- 
versity School of Medicine and in the Van- 
derbilt University Hospital. 

Dr. Hillstrom was born in Carver 
County, Minnesota, on Oct. 16, 1902. 


After obtaining an academic degree at the 
University of Minnesota, he entered the 
School of Medicine. At the age of 24, 
when he was in the second year of medical 
school, it was found that he had diabetes. 
The discovery of insulin gave him an oppor- 
tunity to lead a happy, useful life even 
though he was somewhat handicapped. It 
is particularly distressing that a person who 
had the stamina to work and forge ahead 
despite such a malady should have lost his 
life so shortly after becoming well estab- 
lished in his chosen field. 

He received his medical degree from the 
University of Minnesota in 1927 and occu- 
pied a position there as Teaching Fellow 
from 1928 to 1930. From 1930 until the 
time of his death he was an Assistant Pro- 
fessor of Surgery in charge of Radiology 
in the Vanderbilt Medical School. 

Despite the shortness of Dr. Hillstrom’s 
career at Vanderbilt, he made a profound 
and far-reaching impression. As a teacher, 
he was inspiring to the clinical staff of the 
hospital as well as to the students of the 
medical school. Because of his exceptional 
training and ability, he was able to devote 
himself to research and to make a number 
of important contributions concerning the 
action of X-rays. Particularly outstanding 
among these was a recently completed study 
of the effects of irradiation on the growth 
of bone, a work which was presented before 
the American Medical Association in May, 
1932. 

Dr. Hillstrom’s unfailing courtesy and his 
critical acumen endeared him to his profes- 
sional colleagues. He won the respect and 
admiration of all who were privileged to 
know him intimately. He was a generous 
and thoughtful companion, a zealous 
scholar, and a true gentleman. It is with 
the utmost sorrow that Vanderbilt Univer- 
sity has lost one of the most valuable and 
beloved members of its staff, and Radi- 
ology one of its Assistant Editors. 
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have been reviewed in American medical lit- 
erature. These have stimulated interest in 
this diagnostic procedure. 

In briefly reporting the three cases of 
anencephaly which have come to my atten- 
tion within the past year and a half, it is not 
my desire to enter into a discussion of the 
pathology of the fetus or a consideration of 
the possible factors which might be the cause 
of this deformity. It is interesting, how- 
ever, to stress the fact that all three cases 
had certain features in common which 
would probably apply to the larger percent- 
age of this particular type of obstetric mon- 
ster. 

The three mothers were referred for 
X-ray examination by obstetricians who, in 
each case, had recognized hydramnios and 
who had obtained a history of convulsive 
movements of the fetus. In each case the 
physicians reported inability to locate accu- 
rately the fetal head, which w r as immediately 
suggestive of the possibility of an atypical 
pregnancy. In all three cases, after the 
diagnosis of anencephaly was made, cervical 
dilatation was immediately accomplished by 
means of the hydrostatic bag, version w r as 
performed, and the fetus promptly deliv- 
ered, folknved by uneventful recovery of the 
mother. 

All of the prenatal roentgenograms 
showed definite absence of the cranial bones, 
cephalic presentation and fetal size corre- 
sponding to the duration of pregnancy. 
The fetuses, which were born alive and 
breathed from one to three hours, were of 
the male sex and well developed, rvith the 
exception of the same cranial malformation. 
They had the same facial appearance, with 
bulging eyes and aquiline nose. Roentgen- 
ograms showed the typical absence of the 
cranial bones, but no pronounced spina 
bifida. 

Case 1. A white mother, aged 24 years, 
primipara. The woman reported no impor- 




Fig 2. Case 1. Roentgenogram of the fetus. 


tant pre\ ions illness. The first menses, at 
14, were painful and profuse. At the time 
of the present examination, the woman was 
eight months pregnant, but the abdomen was 
the size of full term. There was evident 
excess of amniotic fluid. Rapid increase in 
the size of the abdomen in the preceding 
three weeks had been noted. 

Case 2. A white mother, age 27 years. 
There was no history of important illness. 
There was one normal child, which at birth 
weighed five pounds, fourteen ounces. 
There had been prolonged labor and a low 
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the early recognition of 

ANENCEPHALY, WITH A RE- 
PORT OF THREE CASES 1 

By W. O. WEISKOTTEN, A[.D. 

San Diego, California 

Based on a review of roentgenologic 
literature covering the past 10 years, it is 
the opinion of the writer that there must 


normal pregnancies which were denied the 
benefit of prenatal X-ray examination, 
largely because the attending physician did 
not recognize the indications or was not 
faimhar with the important possibilities of 
this modern roentgenologic procedure in 
these cases. When one considers the great 
importance of the early diagnosis of obstet- 




Fig. 1. Case 1. Roentgenogram 
posterior projection. 

be many unreported cases of atypical 
pregnane}' which have been properly diag- 
nosed, prior to delivery, by means of the 
roentgen ray. By the same token there 
must have been many hundreds of ab- 

J Read before the Radiological Society of North America at 
the Sixteenth Annual Meeting, at Lob Angeles, Dec. 1-5, 
1930. 



of eight months' pregnancy, antero- 

ric monsters, more important, perhaps, when 
cesarean section is under consideration, the 
assumption seems to be justified. 

Since the first published report of Case, 
in 1917, on the prenatal diagnosis of 
anencephaly, IS cases, which were recog- 
nized by early roentgenologic examination 
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(2) the unexpected result of the postmor- 
tem studies. 

The patient, a white male, 67 years of 
age, was first seen in October, 1930. His 
chief complaints were dyspnea on exertion, 
which had been present for about nine 



Fig 4. Case 3. Typical anencephaly, lateral projection. 


6. Case, James T., and Cooper, John E. : Surg, 
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168. 
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A CASE OF INTRATHORACIC CAR- 
CINOMA PRIMARY IN THE 
PLEURA 

By ALAN L. HART, M.D., M.Sc (Med ), Roent- 
genologist to the Tacoma General Hospital, and 
DALE L. MARTIN, M.D., M.Sc., Patholo- 
gist to the Tacoma General Hospital, 
Tacoma, Washington 

This case is presented for two reasons: 
(1) the bizarre roentgenologic picture, and 


months, and pain in the right chest. Ano- 
rexia had been apparent for three months. 
A month previous to the examination, the 
patient had had an attack of pain in the right 
chest which had lasted a week. This pain 
had later become constant. It was exacer- 
bated by breathing and by lying on his left 
side. He had lost 15 pounds in the 3 months 
preceding examination. 

The man gave a history of the usual in- 
fectious childhood diseases, malaria for a pe- 
riod of three years in early manhood, and an 
attack of irregular, rapid heart action in 
1922. Careful questioning did not reveal a 
history of an acute febrile illness that might 
have been regarded as a pneumonia, pleuritic 
effusion, influenza, or other serious respira- 
tory infection. Nocturia two or three times 
nightly had been present for six or seven 
years, with increased frequency and diffi- 
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forceps delivery. At the time of examina- 
tion of the mother, the child was two and 
one-half years old. 

Examination showed normal pelvic meas- 
urements and normal blood pressure. The 


of twins, born between these two living- chil- 
dren, was delivered prematurely at the sixth 
month. The twins presented cleft palates, 
and one, spina bifida. 

The present pregnancy was of seven and 



Fig. 3 Case 2 Typical anencephaly, postero-anterior projection 


urine and blood Wassermann examinations 
were negative. At five months of preg- 
nancy, the woman had had severe cramps 
and a threatened miscarriage. At eight and 
one-half months, she was referred for X-ray 
examination. 

Case 3. A white mother, age 32 years. 
The woman’s general health was good, and 
there was no history of an important 
illness. The two living children, aged nine 
and four years, had been normal deliveries, 
and the health of both was good. One set 


one-half months’ duration, but the abdomen 
corresponded in size to full term. The fetus 
was floating and the head was not recog- 
nized by manual, examination. 

I wish to thank Dr. L. C. Kinney and Dr. 
A. E. Elliott for permission to report their 
case with this series and to comment on the 
diagnostic quality of the film which per- 
mitted so accurate a diagnosis. 
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was shaken or changed his position. He left 
the hospital, improved, on Jan. 7, 1931. 

On March 24, 1931, during an automobile 
ride, tire patient said he did not feel well and 
suddenly collapsed. He was brought to the 
hospital, but he was found to be dead. 
Films of the chest were made and an 
autopsy performed at once. 

When the thorax was opened, a large 
pleural pocket, containing 2,000 c.c. of clear, 
serous fluid, was found in the right side, oc- 
cupying the lateral and posterior portion of 
the right chest. Crossing the cavity were 
several firm, fibrous, band-like adhesions. 
The wall of the pocket was thick and yel- 
lowish, exuding an apparently purulent ma- 
terial. The left chest was normal except for 
a few old, fibrous adhesions about the base 
of the lung. There were apical scars in both 
lungs and calcified hilum nodes. The heart 
appeared normal. 

The entire lower portion of the right lung 
was leathery in consistency. Crepitation was 
absent. The pulmonary surface that bor- 
dered the empyema cavity was dark blue in 
color, and studded with many small, white, 
elevated nodules less than 1 mm. in diam- 
eter. Upon microscopic section, these tiny 
nodules were found to be carcinoma ; the 
greatly thickened parietal pleura was also 

carcinomatous. 

There were 50 c.c. of free fluid in the ab- 
domen. An old, fibrous band extended from 
the gall bladder to the hepatic flexure of the 
colon. There were several pedunculated 
polypi in the colon, averaging 1.5 cm. in 
diameter. The prostate was enlarged, Grade 
II, but was soft and smooth. There were no 
other gross findings of note. 

The histologic characteristics of the sec- 
tions were clearly those of carcinoma rather 
than endothelioma. Microscopic section of 
the lung, including the pleura lining the in- 
trathoracic mass, showed the surface to be 
covered by several layers of loosely and ir- 
regularly arranged cells, apparently epithe- 
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Fig. 2 Lateral film of the chest. The ascending 
aorta and horizontal arch are distinctly outlined 
above the mass. 


Hal. The infiltration generally was rather 
uniform with only an occasional alveolar 
area. The cells were irregular in size, larger 
than the ordinary endothelial cell, and 
showed a well stained cytoplasm. The nuclei 
were moderately hyperchromatic and mito- 
ses were present. Though the epithelial coat 
was very shallow, it was more than a sim- 
ple inflammatory hyperplasia. Beneath the 
pleural surface, the lung showed atelectasis, 
but no neoplastic change. The remainder of 
the pulmonary parenchyma was free from 
carcinoma. 

Sections of the parietal wall of the pleural 
pocket showed a picture similar to that of 
the lung, except that the process was deep- 
er, being seen among the muscle bundles of 
the thoracic wall. The cells were in broad 
masses, usually parallel to the surface, with 
an occasional alveolar group. In the latter 
areas, the cells lining the alveoli were rarely 
one layer deep. 
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Fig. 1. Film of the chest made at the time of 
first examination. A roentgenogram made at time of 
death showed no apparent change. Note the com- 
plete obliteration of all lung detail and the dia- 
phragm by the large mass in the right chest. 

culty in starting- the stream for two or three 
years previous to this report. 

Physical Examination. — Temperature, 
normal. Pulse, from 75 to 80. Respiration, 
20. Blood pressure, 132/94. All teeth had 
been removed. The head and neck were 
otherwise negative. 

The left chest was emphysematous and 
hyperresonant throughout. Percussion note 
over the right chest was dull below the fifth 
rib in the posterior axillary line and the 
fourth rib anteriorly. Over this area, breath 
sounds were absent except along the border 
of the sternum, and vocal and tactile fremi- 
tus were greatly decreased. The right chest 
showed very little respiratory movement. 
The left border of the heart was at the an- 
terior axillary line, with the maximum im- 
pulse sharply localized just to the left of the 
midclavicular line. The A 2 was sharply ac- 
centuated, but tli ere were no thrills or mur- 
murs. The abdomen was apparently normal. 


Rectal examination showed a moderately en- 
. larged prostate, smooth, and not unusually 
firm. 

X-ray Examination . — Roentgenograms of 
the chest (Figs. 1 and 2) showed a dense 
opacity occupying the lower two-thirds of 
the right lung field, obliterating all lung de- 
tail, and completely obscuring the right dia- 
'I phragm. The upper third of the right lung 
I and the entire left lung were clear. The 
ascending aorta and the horizontal arch 
were distinctly outlined above the shadow, 
on the lateral view; the descending aorta 
was entirely obscured. Diagnosis was a 
probable tumor involving the right lower 
and middle lobes. The condition was also 
considered as possibly due to either encap- 
sulated pleural fluid or aneurysm of the de- 
scending aorta with atelectasis of the lower 
and middle lobes. 

The patient refused hospitalization, stat- 
ing that he felt better when ambulant and 
that he did not consider himself really ill. 
Although it was advised, thoracentesis was 
not done. 

On Jan. 4, 1931, the man was re-admitted 
to the hospital with a greatly distended blad- 
der and complete urinary suppression which 
had lasted for 24 hours. After the acute 
condition had been relieved, the patient 
stated that he felt better than when we had 
examined him 10 weeks before, but that he 
had lost 30 pounds since July, 1930. 

While he was in the hospital, his tempera- 
ture range was from 98 to 99 degrees, the 
pulse, from 100 to 75. Wassermann and 
Kahn tests were negative. The urine showed 
a trace of albumin, a few pus cells, and a 
few red blood cells. Blood count: red blood 
cells, 5 ,000,000; white blood cells, 8,000; 
hemoglobin, 13.5 gm. (81 per cent) ; dif- 
ferential white count, normal. 

Roentgen examination of the chest 
showed no change in the appearance of the 
right thorax. There was no pulsation in the 
mass and no movement when the patient 
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was shaken or changed his position. He left 
the hospital, improved, on Jan. 7, 1931. 

On March 24, 1931, during an automobile 
ride, the patient said he did not feel well and 
suddenly collapsed. He was brought to the 
hospital, but he was found to be dead. 
Films of the chest were made and an 
autopsy performed at once. 

When the thorax was opened, a large 
pleural pocket, containing 2,000 c.c. of clear, 
serous fluid, was found in the right side, oc- 
cupying the lateral and posterior portion of 
the right chest. Crossing tire cavity were 
several firm, fibrous, band-like adhesions. 
The wall of the pocket was thick and yel- 
lowish, exuding an apparently purulent ma- 
terial. The left chest was normal except for 
a few old, fibrous adhesions about the base 
of the lung. There were apical scars in both 
lungs and calcified hilum nodes. The heart 
appeared normal. 

The entire lower portion of the right lung 
was leathery in consistency. Crepitation was 
absent. The pulmonary surface that bor- 
dered the empyema cavity was dark blue in 
color, and studded with many small, white, 
elevated nodules less than 1 mm. in diam- 
eter. Upon microscopic section, these tiny 
nodules were found to be carcinoma; the 
greatly thickened parietal pleura was also 
carcinomatous. 

There were 50 c.c. of free fluid in the ab- 
domen. An old, fibrous band extended from 
the gall bladder to the hepatic flexure of the 
colon. There were several pedunculated 
polypi in the colon, averaging 1.5 cm. in 
diameter. The prostate was enlarged, Grade 
II, but was soft and smooth. There were no 
other gross findings of note. 

The histologic characteristics of the sec- 
tions were clearly those of carcinoma rather 
than endothelioma. Microscopic section of 
the lung, including the pleura lining the in- 
trathoracic mass, showed the surface to be 
covered by several layers of loosely and ir- 
regularly arranged cells, apparently epithe- 
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Fig. 2. Lateral film of the chest. The ascending 
aorta and horizontal arch are distinctly outlined 
above the mass. 


lial. The infiltration generally was rather 
uniform with only an occasional alveolar 
area. The cells were irregular in size, larger 
than the ordinary endothelial cell, and 
showed a well stained cytoplasm. The nuclei 
were moderately hyperchromatic and mito- 
ses were present. Though the epithelial coat 
was very shallow, it was more than a sim- 
ple inflammatory hyperplasia. Beneath the 
pleural surface, the lung showed atelectasis, 
but no neoplastic change. The remainder of 
the pulmonary parenchyma was free from 
carcinoma. 

Sections of the parietal wall of the pleural 
pocket showed a picture similar to that of 
the lung, except that the process was deep- 
er, being seen among the muscle bundles of 
the thoracic wall. The cells were in broad 
masses, usually parallel to the surface, with 
an occasional alveolar group. In the latter 
areas, the cells lining the alveoli were rarely 
one layer deep. 
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Microscopically, one of the pedunculated' 
polyps of the colon showed the typical pic- 
ture of a Grade I adenocarcinoma of the 
bowel. 

Microscopic Study . — The heart, spleen, 
and pancreas showed no marked departure 
from normal. Microscopic examination of 
the adrenals showed a general atrophy in the 
thickness of the cortex and medulla, but the 
individual cells in both areas presented a 
normal appearance. The medulla seemed to 
have suffered the greater loss. 

Sections of the kidneys showed marked 
vascular enlargement and some isolated 
areas of increased fibrous tissue, mildly 
infiltrated with lymphocytes, extending 
through the cortex. In and about an occa- 
sional glomerulus, there was also rather 
heavy lymphocytic infiltration, otherwise the 
glomeruli appeared normal. The tubules 
were somewhat dilated; the lining epitheli- 
um was flatter than usual; the cells con- 
tained colloid material, and the nuclei were 
absent from some. Some hyaline and fat 
droplets were found within the lumen of the 
tubules. 

The sinuses of the liver, which were filled 
with blood, showed some dilatation. The 
cells, which were somewhat atrophic and 
slightly granular, presented a loss of cellular 
outline. 

Following the microscopic discovery of 
carcinoma in the thoracic lesion, believed at 
autopsy to be an ancient, encapsulated em- 
pyema, sections were made from all portions 
of the hypertrophied prostate. It was felt 
that this gland might harbor a primary ma- 
lignancy in spite of its benign gross ap- 
pearance and negative routine sections. The 
findings were those described for prostatic 
enlargement of the simple type with glandu- 
lar hyperplasia. In no portion was a malig- 
nant change suggested. 

Because it was not enlarged or nodular 
and it had been clinically symptomless, the 


thyroid was not sectioned. Unless it har- 
bored a malignant growth, it seems that, in 
this case, we are dealing with a primary 
pleural malignancy of a peculiarly atypical 
and circumscribed character. Though emlo- 
theliomatous, the cellular picture is that of 
carcinoma. 

DISCUSSION' 

It may be objected that, at autopsy, a 
small, primary tumor outside the thorax 
might have been overlooked. The thyroid 
was not removed because it was neither en- 
larged nor nodular, but all the other viscera 
were carefully examined for neoplasms. 
The stomach and small intestine, which 
were thoroughly inspected, showed no tu- 
mors, ulcers, or superficial erosions. The 
polyps in the colon were not ulcerated and 
did not exhibit signs of degeneration. There 
were no nodules or masses in the prostate, 
kidneys, adrenals, pancreas, spleen, or liver. 
The bladder wall was normal. The thymus 
had been almost entirely replaced by fat. 
Thus, with the possible exception of the thy- 
roid, all probable sources of primary carci- 
noma outside the chest have been eliminated. 

It is worthy of note that this man’s symp- 
toms were insignificant during the greater 
part of his illness. He was not confined to 
bed at any time because of his chest condi- 
tion, and cough and expectoration were 
practically absent in spite of the fact that 
the disease was well advanced when he was 
first examined, six months before his death. 

SUMMARY 

A case of carcinoma is presented, prob- 
ably primary in the pleura, which exhibited 
the roentgenologic and gross pathologic ap- 
pearance of encapsulated empyema. It 
was recognized as malignant only by micro- 
scopic study of the lung and pleura. 
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BONE (DIAGNOSIS) 

The Calcaneal Spur. G. if. Sack. Rontgenpraxis, 
Feb. 15, 1932, IV, 158-167. 

Spurs are exostotic bone growths on the plantar 
side (tubera calcanei) of the os calcis. Variations 
in tile shape of the calcaneum and rims for the inser- 
tion of tendons should not be called “spurs." One 
may distinguish senile spurs — the formation of 
which usually begins between the ages of 40 and 50 
years — which are caused by osteo-arthritic changes. 
This type is multiple, usually bilateral, and causes 
no symptoms. 

Another type is a spur formation by inflammatory 
processes, occurring at any age and often unilateral. 
The primary cause is a bursitis and peribursitis 
calcanei through which a periosteal bone growth and 
spur formation take place. That certain diseases, as 
gonorrhea, are especially predisposing could not be 


shown. Neither are deformities of the foot, such 
as flatfoot, a cause of spurs as often as has been 
thought. Trauma does not seem to induce them. All 
the symptoms are caused by inflammatory changes, 
either primary or secondary to the spur. 

The therapy should be conservative, consisting of 
rest, roentgentherapy, combating the inflammation, 
and correction of foot deformities. Relief from 
symptoms is usually obtained in flatfoot by correc- 
tion of foot deformities. In only a few cases is 
surgical removal indicated and advisable. 

H. W. Hefke, M.D. 


A Rare Finding in Traumatic Lesions of the 
Elbow. Tullio Bertani. Riv. di Radiol, e Fisica 
Med., March, 1932, IV, 347-350. 

A man, 22 years of age, fell and injured his left 
elbow. A diagnosis was made of fracture of the 
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internal condyle of the humerus Because of the po- 
sition of the fragments, open suture was under- 
taken, and at the operation it was found that the 
lesion was really a fracture of a deposit of bone, 
which was most likely an inclusion of the epitroch- 
lear nucleus in one of the tendon sheaths 

E T Leddy, M D 


BONE (THERAPY) 

Fractures of the Lower Radial Epiphysis William 
L. Watson Arch Surg, .March, 1932, XXIV, 492- 
504 

The author believes that even after adequate re- 
duction of an epiphyseal fracture, a premature ossifi- 
cation with a resulting wrist deformity may ensue 
A careful follow-up should be done on these pa- 
tients over a period of at least two years He ad- 
vises that a conjugal chondrectomy be done as soon 
as a diagnosis of premature ossification can be made 
This consists of excision of the conjugal cartilage of 
the ulna in order to produce cessation of its growth 
and thus avoid deformity of the wrist The amount 
of longitudinal growth to be expected from the 
upper epiphysis of the radius is small, so the ulna 
should be excised at the lev el ot the articulating sur- 
face of the radius This excision of the ulna is a 
simple procedure and gives a well functioning wnst 
If done early enough, it would probably prevent 
muscle weakness and atrophy 

Howard P Doun, M D 


The Role of Periosteum m the Healing of Frac- 
tures An Experimental Study Keene O Halde- 
man Arch Surg, March, 1932, XXIV, 440-450 

A number of theories have been evolved regarding 
the role played by the various components of bone 
in the healing of fractures The author has sum- 
marized these theories from the works of Bancroft 
They are as follows (1) Periosteal theory— this 
presupposes that the periosteum and endosteum are 
definite organs for bone formation m repair, and 
that the bone cells arise from them and from no 
other source, (2) osteoblastic theory— this assumes 
that there are definite bone cells winch take up the 
function of repair, (3) the theory of the extra- 
cellular deposition of calcium salts assumes that 
there is chemical repair without any definite bone 
jiroducmg cells 

The author conducted a series of experiments on 
animals under the following groups (A) Saw cut 
m each radius, stripping the periosteum on the left, 
(B) segment removed from each radius, stripping 
the periosteum on the left, (C) segment removed 
from each radius, drawing the periosteum over the 
ends of the right radius, (D) segment removed 


from each fibuh of a dog, drawing the periosteum 
ov er the ends ot the right fibula 
From the aboie experimental procedures, the 
author draws lhe tollovung conclusions (1) Peri- 
osteum plays the chief role in the healing of frac- 
tures, (2) endosteal callus aids m the healing ot 
fractures, but m the absence ot periosteum is often 
unable to complete the union, (3) the interposition 
of periosteum between the ends of the fractured 
bone may result m non-union 

Howvrd P Douis, M D 


Fractures of the Upper End of the Humerus 
An End result Study which Shows the Advantageof 
Early Active Motion Sumner M Roberts Jour 
Am Med Assn , Jan 30, 1932, XCVIII, 367-372 
These fractures are defined as those at or above 
the level of the surgical neck of the humerus lhe 
data used were gathered from the records of the 
fracture service at the Massachusetts General Hos- 
pital The patients were treated by three different 
services two surgical and one orthopedic, and by 
a considerable number of different surgeons, all 
agreeing on the main principles of procedure T lie 
results are grouped under the headings of anatomic, 
economic, and functional 
Classification on anatomic lines is sometimes m 
convenient and difficult A division into two groups, 
transverse fractures ot the surgical neck and com- 
minuted fractures, obviates uncertainty of exact lo- 
cation and accords with different lines of treatment 
Compared with ten years ago, there has been a 
marked trend away from prolonged fixation and the 
position of abduction toward simple fixation and 
early active motion The end-results of such treat- 
ment are good 

C G Sutherland, M D 


BONE DISEASES (DIAGNOSIS) 

Aseptic Necrosis of the Neck of the Femur in 
Adolescents Osteochondritis Juvenilis of the Neck 
of the Femur G Gutig and A Herzog Ronlgen- 
praxis, June, 1932, IV, 504-513 

The aseptic necrosis of the neck of the femur m 
adolescents may be compared with Calve Legg- 
Perthes’ disease of the head of the femur Many 
cases of coxa vara m young persons may be ex- 
plained by it Aseptic areas of necrosis are found 
m the neck of the femur or the major trochanter 
Clinical symptoms are limping or other disturbances 
in the gait Pam is not present or localized Sev- 
eral such cases are described m detail and roentgen- 
ograms of them shown The pathologic anatomy, 
genesis, therapy, final outcome, and therapy arc dis- 
cussed The difference of this disease from Lcgg- 
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Perthes’ disease is the localization. Tuberculosis, 
separation o t the epiphysis, and fracture of the neck 
must be considered occasionally in differential diag- 
nosis. 

H. \V. Hefke, M.D. 


Generalized Osteitis Fibrosa Cystica Associated 
with a Parathyroid Adenoma. T. P. Noble. Jour. 
Bone and Joint Surg., January, 1932, XIV, 181-185. 

The author reports from Bangkok, Siam, what he 
believes to be the eighteenth recorded case of gen- 
eralized osteitis fibrosa cystica in which there was 
a demonstrable parathyroid adenoma. The tumor 
was not demonstrated at operation but was found at 
autopsy. 

Paul C. Hodges, M.D. 


So-called Fibrosarcoma of Bone: Bone Involve- 
ment by Sarcoma of the Neighboring Soft Parts. 
Charles F. Geschickter. Arch. Surg., February, 1932, 
XXIV, 231-291. 

The author states that while this group of tumors 
usually has a structure indicating a connective tissue 
origin, the current conception that these fibrosar- 
comas which invade the bone are all products of the 
non-osteogenic layers of the periosteum is erroneous. 
They vary considerably as to origin, and may arise 
either from this investing portion of the periosteum 
or from a similar connective tissue or fascia, invest- 
ing muscles, vessels, or nerve trunks in the overlying 
soft parts. 

He classifies these tumors under the following 
headings: (1) Tumors of the fibrospindle cell group; 
(2) neurogenic tumors, involving the bone; (3) 
osseous invasion by miscellaneous tumors of con- 
nective tissue origin — (a) angioma of bone, (b) 
myosarcoma and lipoma. 

Fibrospindle Cell Group. — This is a disease of 
adult life occurring most frequently beyond the age 
of thirty. The lower extremity is usually the site 
of predilection, the region of the femur being most 
often involved. The swelling is smooth in contour 
and differs from the ordinary type of soft sarcoma 
in the depth of its location and its firm attachment to 
the underlying bone. The interference with function 
is also more rapid in the affected limb because of 
its proximity to the bone. An unusual feature of 
this disease is that the growth, when occurring near 
the end of the bone, may extend across the joint and 
involve the neighboring hone. Metastases to lymph 
glands have not been found. It is somewhat similar 
to other forms of sarcoma of hone in its general 
characteristics and location, but tends to destroy the 
bone from without inwardly. The one constant fea- 
ture in the roentgenogram is this extra-osseous soft 
shadow which is more opaque than the cartilaginous 
masses seen in periostea! chondrosarcoma, and less 


dense than the true bone formations seen in osteo- 
genic sarcoma. Considerable bone destruction is fre- 
quently seen, but only occasionally is a calcareous 
deposit seen in a tumor. The size of the soft-part 
tumor which exceeds the area of bone destruction 
is a helpful diagnostic point. This is usually large 
before much evidence of bone destruction is found. 

At operation the tumor is usually encapsulated, 
is firm and fibrous in consistency, and often has a 
definite peculiarity of being arranged in whorls and 
strands which run in a number of diverging direc- 
tions. 

The tumor springs from a small spindle- or oat- 
shaped cell which transforms into a more elongated, 
spindle-shape and then into a prolonged fibroblast, 
with an ever increasing amount of intercellular ma- 
terial of the eosin-staining collaginous type. The 
author goes into the microscopic anatomy in con- 
siderable detail. 

In 22 cases, none of the patients died within a 
period of five years after treatment; and in all 
cases of primary amputation in which adequate fol- 
low-ups were available, the patients were cured and 
were living from six to twelve years after operation. 

The tumor is not particularly radiosensitive, and 
after a local operation followed by roentgentherapy 
and radium, it has usually recurred. Radiation 
therapy, however, is recommended in cases in which 
a complete resection is not possible. 

Neurogenic Tumors hwolving Bone. — He de- 
scribes a series of cases which could be specifically 
related to the nerves itt the vicinity of bone. Clini- 
cally and in the roentgenogram, these neurogenic 
tumors bear close resemblance to the lesions of the 
fibrospindle cell series just discussed. Like the fibro- 
sarcomas, the neural tumors may have a marked 
fibrillar structure and show under the microscope 
many spindle cells. Very frequently the differential 
diagnosis between the fibrospindle cell type and the 
neurogenic type is not made. 

The bone involvement, as shown in the roentgeno- 
gram, is more pronounced in the neurogenic sar- 
coma than in the fibrospindle cell sarcoma. There 
is frequently considerable osteolytic bone destruc- 
tion. The tumors are less firm and more fleshy than 
the fibrospindle cell sarcoma. 

The prognosis for life, in cases of neurogenic 
sarcoma, even after primary amputation, is not good. 
These tumors recur promptly after local operation, 
and are not radiosensitive. There is only one cure 
in this series, extending over five years. This bad 
prognosis is in marked contrast to the results ob- 
tained in the group of fibrosarcomas described in the 
previous division. 

Angioma of Bone. — Three benign hemangiomas of 
hone are described. They simulate, in the roentgeno- 
gram, a peculiar soap-bubble effect extending into 
the periosteal zone and producing only slight erosion 
of the bone. At operation, a thin bone shell was 
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found, and the tumor beneath had the appearance 
of an altered blood clot. These occurred in adults 
over 20 years of age, with a history of trauma in 
each case. Under the microscope, the three cases 
showed histologic variation characteristic of the be- 
nign hemangiomas that are found in the soft parts 
and subcutaneous tissues. All were operated on by 
local excision with complete cure and no metastases. 

Myosarcoma and Lipoma . — The author reports one 
case of myosarcoma of the lower end of the left 
femur. The patient had local excision several times, 
and died three years and four months after amputa- 
tion, with pulmonary metastases. 

The other patient was a girl, 15 years of age, with 
a swelling of one month’s duration in the region of 
the knee joint. Roentgenograms showed a soft part 
swelling slightly' eroding and roughening the internal 
condyle of the femur. A section showed a typical, 
benign lipoma. This was excised by local operation. 

Howard P. Doub, M.D. 


Spontaneous Fracture (Carcinomatous Metasta- 
sis) of the Dens Epistrophei without Compression 
of the Spinal Cord. H. Hamperl and A Mailer. 
Wien. klin. Wchnschr., Jan. 1, 1932, XLV, 24-27. 

In a 74-year-old patient there occurred a spon- 
taneous fracture of the dens epistrophei, caused by 
a metastasis from a prostatic carcinoma. There was 
a marked dislocation of the skull from the cervical 
spine. Neither clinically nor during autopsy could 
any lesion of the central nervous system be demon- 
strated. Cases of this type are exceedingly rare 
and seldom described. 

H. W. Hefke, M.D. 


BONE DISEASES (THERAPY) 

Roentgentherapy of Osseous Metastasis from Car- 
cinoma of the Breast. Lorenzo Feci. Archivio di 
Radiologia, January-February, 1932, VIII, 5-14. 

The author reports a case of osteoclastic metas- 
tasis to the frontal bone from an adenocarcinoma 
of the breast which had been operated on three years 
previously. The patient had had one course of both 
pre- and post-operative roentgentherapy. X-ray 
treatment at high voltage through an anterior and 
lateral field produced a disappearance of symptoms, 
which has lasted for two years. The author em- 
phasizes the great radiosensitivity of osseous metas- 
tasis and advances as a theoretical explanation for 
it that the irradiation might have decreased the 
virulence of the cells in the metastasis. 

E. T. Leddy, M.D. 


Quick Healing of Bone Atrophy after Roentgen 
Irradiation. H. Eckstein. Med. Klinik, Sept 11 
1931, XXVII, 1353. ’ 

Some years ago the author reported the disap- 
pearance of pain in his hip after a diagnostic ex- 
posure. He observed the quick beneficial effect of 
small doses of X-rays in a woman with marked 
bone atrophy of the left leg and femur after a 
thrombosis in the left leg. One-fourth of an erythe- 
ma dose of soft rays was given, with immediate 
good results, while previously the progress had been 
very slow. Five weeks after the irradiation the 
bones showed a normal appearance. 

H. W. Hefke, M.D. 


CANCER (DIAGNOSIS) 

Case Report; Primary Carcinoma of the Lung, 
with Metastases. Tobias B. Weinberg and Henry 
Friedland. Jour. Am. Institute Homeopathy, April, 
1932, XXV, 415-420. 

The authors report the case of a man, 55 years of 
age, who complained of persistent cough, with pro- 
fuse expectoration, dyspnea, fatigability, loss of 
weight, swelling of the ankles, and precordial pain, 
Six years prior to admission, because of dyspnea 
and precordial pain, he consulted a physician, who 
made a diagnosis of asthma and chronic bronchi- 
tis. About two weeks before admission the patient 
had a moderate hemoptysis. 

Physical examination was essentially negative, ex- 
cept for moist rales which were heard posteriorly 
over both lungs at the angles of the scapulae. Ra- 
diographic examination showed a dense circular 
shadow adjacent to the mediastinum on the left side 
at the level of the auricle, which was suggestive of 
a neoplasm apparently originating from the medi- 
astinum. Two months later, X-ray examination re- 
vealed evidence of metastatic carcinoma in the left 
parietal region of the skull. A roentgenogram made 
of the chest about three months after admission 
showed the presence of a large amount of fluid in 
the left chest which obscured the shadows of the 
mass. 

Bronchoscopic examination at about this time 
showed the inferior wall of the left main bronchus 
to be displaced upward, which gave the impression 
of an extra-bronchial neoplasm. Clinically, the pa- 
tient’s symptoms became progressively worse and 
death followed. Postmortem examination showed 
the presence of a large mass in the external region 
of the lower lobe of the left lung, with metastatic 
lesions in the adrenals, kidney, pancreas, mesenteric 
lymph nodes, and skull. 

J. N. Axe, M.D. 
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LIPIODOL (Lafay) in 
Chest Roentgenology 


o e nig e no gram be- 
ne injection: Ab- 
earance practically 
ormal. 

2 

After Lxpiodol injec- 
ion: A bronchiec- 

atic abscess in right 
'oiver lobe previously 
invisible. 

Photographs by 
Courtesy Dr. David 
H. Ballon, Montreal 
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Functions of Lipiodol 
BALLON 

ARCH. OTOIARYN, 33: 1926 

Topography of normal tra- 
chea and bronchi is clearly 
shown in contrast to patho- 
logic. 

i Bronchial stenosis is recog- 
> nizable. 


S ANTE in volume 
eleven of “Annals 
of Roentgenology” 
(Hoeber, N ew 
York), in discussing 
the use of iodized 
oils, cites Lipiodol, 
an iodized oil con- 
taining 40% com- 
bined pure iodine in 
poppy-seed oil, “as a 
medium opaque to 
the roentgen ray ow- 
ing to its high iodine 
content, non-irritat- 
ing and devoid of 
any toxic effect on 
account of the slow 
liberation of iodine 
in assimilable form.” 


Procedure for Intratracheal Injection 


There are three methods employed for introducing 
Lipiodol into the broncho-pulmonary apparatus: (1) 
supraglottic, (2) bronchoscopic and (3) mtercricothy- 
roid. Sante recommends the following technique. Pa- 
tient sits in upright position facing operator. After 
pharynx and larynx are anesthetized with cocaine or 
novocaine, patient is instructed to grasp tongue with 
piece of gauze and pull it forward. Oil previously 
warmed to body temperature is dropped into the glot- 
tis while cords are open. If right lung is to be filled, 
patient leans to right; if left lung is to be examined, 
patient is inclined to left. 

Lipiodol (Lafay) is the original iodized oil. 
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True lung abscess is readily 
differentiated from bronchi- 
ectatic abscess. 
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Bronchiectasis is diagnosed 
at a glance. 

In pulmonary tuberculosis 
cavities arc localized. 
Bronchial fistulas and empy- 
ema cavities are dearly de- 
fined. 

The thoracic surgeon has a 
useful means of deciding 
whether or not to operate, 
the extent of operative inter- 
ference and the prognosis. 


Literature gladly supplied on request. 

E. FOUGERA & CO., INC. 

75 Varick Street New York City 

r~E . Fougera and Co., Inc. *LT 

i 75 Varick St., New York City 

i Please send literature in the diagnostic uses of 
1 LIPIODOL (Lafay) (Iodized Poppy Seed Oil, 40%) 
j — the original iodized oil. 
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An X-ray transformer especially adapted to therapy, with 
greater “R" Unit production than the ordinary valve or me- 
chanically rectified transformer, >et priced so low as to make 
it worthy of your serious consideration. 

The Theron is an improved type of the “ViUard" circuit . . . 
ultra-modern in design . . . simple in construction . . . un- 
usually efficient . . . consistent in its therapeutic results . . . 
unaffected by changes in humidity . . . occupies a limited 
floor space and maintains the Keleket standard of electrical 
and mechanical excellence. 

Bulletin No. 26 will bring >ou those essential details in which 
you are interested. Mail the coupon and get the complete 
story of Keleket’s newest offering to the profession. 




X-RAY EQUIPMENT 


The Kelley-Koett Mfg. Co., Inc. 

222 West Fourth Street, 

Covington, Kentucky. 

Without obligation— send me the interesting story of the Kelehet 
Theron. 

( ) Send Bulletin No. 26 

( ) Send a salesman. 
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Announcement 

The world-famous X-Ray and 
Electro - Medical Equipment 
of the united 

SIEMENS-REINIGER WORKS 

will be distributed from now 
on in the United States and 
Canada by:-- 

Adlaneo X*Ray Corporation 

54 Lafayette Street 
New York, N. Y. 

Sieniens-Refniger (Canada) Limited 

18 Dominion Square Bldg. 

Montreal, P. Q. 
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A new 4 valve X-Ray Generator at 

an astonishing low price. Briefly, here are the facts: 

(1) High Capacity: For radiography, 350 Ma. at 85 K. V. C., or 300 Ma. at 100 K. V. C. For 
therapy, 5 Ma. continuously at potentials up to 108 K. V. C. (2) Full Wave Rectification: 
The use of four Westinghouse Rectifying Valve Tubes gives full wave rectification, with its 
important advantages of greatly reduced stress upon X-Ray tubes, less expensive feed lines, 
and small current consumption. (3) Extraordinary Compactness: Despite its high output, 
the overall dimensions of the Junior Quadrex, with four valve tubes in place, are only 22% a 
square by 46" high. (4) Modem Controls: New features incorporated in the control panel 
assure accurate, yet simple control of all variable technic factors. (5) Astonishingly Low Price: 
The remarkably low price of the Junior Quadrex will amaze you . . . Write for full details. 
Just use the coupon below. 
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NEO-IOPAX 


(UROSELECTAN-B) 


FOR 

INTRAVENOUS 
PYELOGRA PHY 


THE SIMPLEST 
DIAGNOSTIC AID 
FOR VISUALIZATION OF THE KIDNEYS AND 
URETERS — GIVES THE SHARPEST X-RAY 
PICTURES WITH THE SMALLEST DOSE 

c. c. THE ADULT DOSE 

WARM AMPULE . . . 

INJECT. . . 

A CLEAR CUT PICTURE 
IN A FEW MINUTES 


Schering Corporation 

75 WEST STREET, NEW YORK, N. Y. 


SEND IN THIS COUPON 

Schermg Corporation, 

75 West Street, New York, N.Y. 

Please send full information about Neo- 
lopax. 

Nome.., 

Address 

City State. 
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SIMPLIFIES 

DIAGNOSIS 

Luminosity that closely approaches the 
tpiality to -which the eye is most accus- 
tomed... freedom from lag. . . 1 ack o f grain 
. . . these are the qualities that make the 
minutest details easily distinguishable in 
Patterson Fluoroscopic Screens. Small 
wonder that 90% of all Fluoroscopic 
Screens in use today are Pattersons. 

Handled with reasonable care and pro- 
tected by a suitable mounting all Patter- 
son Fluoroscopic Screens will give bright, 
clear images year after year. Dampness, 
heat, and the continual bombardment of 
X-rays have no effect on the stable chem- 
ical composition from which Pattersons 
are made. 

When you buy new Fluoroscopic equipment, 
specify Patterson Fluoroscopic Screens. 

THE PATTERSON SCREEN COMPANY 


Dept. R 


TO WA IV DA, I’EIVIV., U.S.A. 


Patterson 
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Approved methods of mounting and 
cleaning and directions far proper care 
of intensifying and fluoroscopic screens 
arc presented in our booklet “Far 
Better Results from X-ray Screens . " 
We v,i li gladly send you a copy . 
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Screens 

INTENSIFYING •> FLUOROSCOPIC 

SCREEN SPECIALISTS FOB 51 0 B E THAN 16 TEARS 
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produces Cholecyatograms having 
GREATER DIAGNOSTIC VALUE 

than those obtained -with any other radiopaque 
agent. < / y Keraphen is easy and pleasant for 
the patient to take, is easily retained, and gives 
no reactions, i i i Keraphen has been accepted 
the world over as the standard oral agent for 
cholecystography. 

On your next difficult case 
ice invite you to use 

KERAPHEN 


PICKER X-RAY CORPORATION 
WAITE & BARTLETT X-RAY MFC. CO. 


300 Fourth A\e. 

NEW \OHK % a. Y. 



Superior at 30th 
CLEVELAND, O. 


OFFICES IN TnE PRINCIPAL CITIES OP THE UNITED STATES 



Technical Service Ahvays At Your Call 


A PHONE call ... a telegram or a 

letter . . . and your Eastman Tech- 
nical Advisor is on his way to help over- 
come whatever difficulty you are having. 
His qualifications are years of experience 
in solving the most perplexing problems 
... in locating the least suspected causes 
of radiographic difficulty. 

More than thirty of these highly trained 
men cover the country. One is never far 
away. Thus, Eastman provides expert 
help for you always near at hand. 

In addition, these Eastman Technical 
Advisors keep in constant touch with 
every radiological development. Their 


findings in serving the profession are com- 
bined with the achievements of the Kodak 
Research Laboratories. Such hand-in- 
hand cooperation of the practical with 
the scientific results in radiographic ma- 
terials of the highest quality. 

Eastman Films 

Eastman Ultra-Speed and Eastman 
Diaphax X-ray Films are examples. They 
are fast without sacrificing keeping qual- 
ity. They are sensitive without losing 
uniformity. With them your procedures 
can be completely standardized. East- 
man X-ray Films are tb° accepted radio- 
graphic media the world over. 


"Something’s gone 
haywire in the 
Processing 
Room...” 
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EASTMAN KODAK COMPANY, Medical DhUioti, 

361 State Street, Rochester, N. Y. 

Gen demon: Please put my name on the free mailing list 
y receive “Radiograph) and Clinical Photograph) regular >. 


Mail this coupon if yon wish 
Id be placed on l he regular list 
lo recenc without charge the 
magazine , ** Radiography and 
Clinical Pholoi/rupfn 


Name 

No. & St. 

Cil\ iS. State. 




